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Construct  This  Classic  Transmitter 

From  the  era  of  the  tube  comes  this 
ageless  design,  runner  up  in  7Js  Home- 
Brew  !  I  Contest  Wit  pt'rfecl  for  a  first  pmJRCt 
or  as  a  backup  rig  Wlf!G 

Build  the  Revolutionary  Parastat 

Atter    some    rule  bending    and    wire- 
straightening.   NbLM   discovered   the 


l^ 


parastat  antenna  It  has  gain  when  you  want 
andanuffwh«n  youdon't  NbLM 

Talk  Softly  and  Load  a  Big  Stick 

I  urn  a  six-foot  stick  into  an  antfinna 
that  will  ramrod  your  signal  mto  the 
ether  And  when  you're  off  the  air.  you've 
yol  a  coat  rack.  KC2NT 

Build  This  Cornerless  Quad 
for  2  Meters 

Here's  an  antenna  that  you  can  cut 
comers  on.  All  you  lose  is  high  cost 

KliKTS 

Tuned  Feeders  for  Oddballs 

Jfl  To  gel  that  good  DX  you've  been  miss- 
^^  ing,   add  ^ome  versatihty   and  mulli- 


^ 


\ 


JT]  \i  you  are  a  coltee  drinker  and  you 
i»^  work  2  meters,  youH  love  this  antenna. 


\ 


W4FXE  shows  you  how  to  get  wide  band- 
widths  and  small  stze  at  low  cost 

W4FXE 

Try  Out  a  Low-Level  Lazy  Loop 

It  may  be  onJy  10  feet  up,  but  this  aeri- 
al IS  no  worm-burner  Better  still,  it  will 
fit  a Imost  an\^here  Wl  XU 

Gin  Pole  for  Peanuts 

f  ver  pulf  yourself   up  by  the  boot- 
straps? Build  this  gin  pole  and  let  tt  do 
the  same  for  your  tower  N4UH 


\ 
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30 
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band  captibility  to  your  wire  antennas 

Condo  Secret  Agent 

The  word  at  many  condominiums  is  "no 
antenrias  allowed  "'  Here  s  how  one  ham 
survived  KaRECi4    44 

Make  the  Icom  720A 

Work  for  You 

This    ng    knows    when    yoo    change 
bands,  so  why  not  let  it  switch  your  an- 


tennas? Uutid  this  ^tmpie  addnan  and  let 
yaur  voltage  do  the  wr>rk  N4BL     46 

The  Nevv  Communications: 

VHF  Mailboxes 

ITjI  loin  the  growing  wave  of  hams  using 
i^**  digital  techniques  to  get  their  message 
across  AF2M  descrit>es  the  (log)  ins  and  outs 
of  maitbioxsystems  AF2M    48 

The  Morning  Beverage  Antenna 


54 
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Coax  Connector  Workshop 


^"1  Tracking  down  feed  line-related  prob- 
lems  can   make  strong  men   cry.   By 


starting  out  right,  you  can  avoid  hassles. 

N1BLH     60 

Make  Your  Noise  Bridge 

Even  Better 

Use  these  shortcuts  for  eas^  calibration  and 
give  your  tra  n  sm  i  Her  1 :1  v  ish  »n  K  4  K  t     64 

Antenna  Refinishing  the  Easy  Way 


jri  When  a  vertical  begirt  ]cK>kErtg  like  a 
- — '  rusty  downspout  it's  time  for  some 
maintenance  f teres  how  K<jtW  saved  a 
hamtest  special  K6EW     70 


Icom  Mod— 46 

73 C  for  a 

Voltage*TranfJent  Detector 

Forget  those  expensive  and  complex  in- 
surance policies   Herf 's  the  best  pro- 


\ 


lection  you  can  j^et  — and  liie  cheapest 

VVB80WM 

Build  the 

Armchair  Satellite  Tracker 


^ 


Simple  and  cheap,  this  setup  witt  fol- 
low OSCAR  around  like  a  dog  Put  it  to- 
gether, lean  back  and  let  this  control  system 
do  t  he  %vork  for  you .  K  3  L  F 
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IC-25A 

2  M«fer  FM  Mobile 
25  Watts 


PUIL  LOW 


HI 


The  smafrest  2  meter  FM 
mobile  on  the  market  is  now 
even  easier  to  read  and  use 
with  a  green  LED  feodouf  ond  a 
compact  touchtone  /scanning 
microphone  and  gives  you  the 
option  of  25  or  45  watts. 


L     O    U 


Hmm  Or^en  LID.    Easier  to 
read  »n  bright  sunligtit.  and  not 
glaring  at  night  the  IC-25A(H)'s 
rvew  readout  provides  good 
vislbilitv  under  oil  conditions, 

5  Memories,    Instant  access 
to  most  used  frequencies,   VFO  A 

information  is  transferred  to  the 
selected  memory  by  pushing  the 

write  button, 

Worffy  Chanfitl   Any 

memory  channel  may  be 
monitored  for  activity  on  a 
sample  basis,  evefy  5  seconds, 
Vi/ithout  disfuptkDn  of  a  QSO 
conducted  on  a  VFO  frequency. 


H«w  HM14  Mlcrophonft, 
Smolier  ond  ugnr^       rhe  HM14 
microphone  provides  a  16 
button  touchtone  ^  pad  as  weH 

OS  up  and  down  scan  buttons 
adding  easy  frequency  controf 

of  the  radio  and  additional 
tones  for  repeater  control 

NOR/RfV  CapabKlty.    Use  of 

this  button  in  the  dupiex  mode 
allows  one  touch  monitonng  of 
fhe  repeater  ^nput  frequency,  tf 
simplex  operation  is  possibte  you 
wiii  krvDw  instantly. 

Scanning.  Pushing  the  S/S 
button  initiates  the  scan 
circuitry    With  the  mode  switch 
in  a  memory  position  tt^e  unrt 
wtH  scan  all  5  memories  plus  the 
2  VFO  frequencies.  With  the 
mode  switch  in  a  VfO  position, 
the  unit  will  scan  the  entire 
band  or  the  portion  of  the  band 
defined  by  memories  1  and  2, 
Full  band  scan  or  program  band 
scan  ts  selected  from  the  front 
panel  and  internally  switched 
scanning  choices  of  adjustable 
delay  perrod  after  a  carrief  Is 
receivod  then  resurrte  scan,  or 
resume  on  carrier  drop,  or© 
standard. 


Th#  N«w  45  Watt  IC^SiH. 

Only  slightly  longer  than  its 
companion  iC-25A-  the  IC-25H 
packs  a  powerful  45  watt 
punch.   This  45  watts  of  power 
eilmlnates  the  need  for  an 
external  power  amplifier  in 
fringe  areas  and  gtves  a 
savings  of  space  and  wiring. 


The  fC-25H  has  ail  of  the 
standard  features  of  the  IC- 
25A  that  have  made  it  the 
most  popular  2  meter  mobile 
ever,  ptus  the  new  green  LED 
readout,  new  iHM14 
microphone  ond  extra  power. 
These  new  features  make  the 
IC'25H  the  best  2  meter 
mobile  value  on  the  market. 


ICOM 


The^Xbrld  System 


ICOMM^ericaJrK.  21 12-1 16rh  Ave  NE.  Oeltevue,  WA  96004(206)454-6155  /  3331  Towerwood  Dtlve,  Suite  307,  Dolfos,1X  75234(214)620-276C 

Ml  stored  specificoflons  ore  appfoxlmore  and  subjecr  to  cbonge  wlrhour  nonce  or  obligonon    A*[  ICOM  radios  si9r^^f^CQnftv  exceed  FCC  reguloMons  limiting  spuiioui  emisatora 


5'STORE  BUYING  POWER  in  action! 

Some  retailers  guarantee  you'll  be  satisfied  but  don't  really  iiave  the  means 
to  bacl<  their  promises.  When  Ham  Radio  Outlet  guarantees  you 
satisfaction,  it  means  exactly  that!  You  can  count  on  it!! 


SAVE  $230     KENWOOD  specialsh 


on  TS-930S  w/ANTENNA  TUNER      Substantial 


ingsTS-430S 


PRICE 

$1799 


till 


r  - 


'C^r, 


Plus  three  FREE  Bonus  Items 

1)-  SP-930  spkr.  2)-  MC*60A  mic.  3)-  YK-88C-1  filter. 
Plus  free  shipment  UPS  (Brown) 


CHECK  OUR  LOW  PRICES 

AND  REMEMBER... 
FREE  SHIPMENT  UPS  BROWN 


ICOM 


IC-R70       SAVE  U        IC-730 


■   -   ^ 

■1         1 

f  i/'il 


(3  5.?:).  0 


LOW,  LOW  PRICES  (Plus  Free  UPS  Brown) 


SPECIAL  SALE  PRICES 

ALL  ffn  ALPHA 

Example: 

76PA 
$1699.95 


mm 


jmmi 


SALE 

2  METER 
AMPLIFIERS 

B-3016  30WIN,  150WOUT.  REG,S239.95 
B-1016   10W  IN.  160W  OUT.    REG  $279,95 

$249.95 

B-108    10W  IN,  eow  out.   Reg  $1/9.95 

$159.95 

B-23        2W  IN,  sow  OUT.       REG  $69  95 

$79.95 


KLM/Tri-EX 

KT-34A  ^SALE  $299 
KT-34XA  SALE  $459 

TRI-EX 

W36 SALE  $499 

W51 .  SALE  $799 

LM470D  S4LE  $2499 

PRICES  ARE  FOB  CALIF  EXCEPT  FOR  CIRTAIM 
COM&INATIONS-  PLEASE  INOUJREO 


SAVE! 


#!' 


CALL  FOR 
LOW  PRICES 

ON 
HAND-HELDS 

and  all 
YAESU  items 


tcii^, 


FT-208R 


FT-708R 


FREE  SHIPMENT  z^'*^  «~"^"> 


CONKNENTAL  USA. 


OM  MOST  ITEMS  THAT  CAN  9£  SHIPPED  UPS  BROWN 
THERE  ARE  SOME  EXCEPTJDNS  IN  ALPHA.  TRI-EX  ANO  KLM 


SERVING  HAMS 
BETTBR. 

Bob  fmmroM 
Jim  Aalf#ny,  ^ 
oftier  wm  HiHmn  na  . 
give  you  courteous, 


service 


PHONE 


800 


854-6046 


HOM 


9:30AM  to  5:30PM  PACIFIC  TIME. 
OVER-THE-COUNTER,  10AM  to  5:30PM. 

MONDAY  THROUGH  SATURDAY 

CAUFOnNIA  CUSTOUtftS  PLEASE  PHONE  Ofi  VISIT  USTEP  STOHES 


OUTLET 


^S 


ANAHEIM,  CA  92S01 

2620  W.  La  Palma. 

f7l4)  761-3033  (213)  a60-2040 

&etiMeen  pis^eyiand  &  Knott  s  Berry  Farrn 


BURLINGAME.  CA  94010 

999  Howard  Ave  .  (41 5J  342-5757 
5  miles  sout*^  on  lOl  from  S  F  Airpwt 


HSA 


OAKLAND,  CA  94609 
2811  TeJegrapn  Ave  .  (41  &)  451-5757 

Hwy  24  Downiowr>   Left  27ih  dtf-rarnp 

HEA  •ALLIANCE  •AlJpHA  ■  *Vt  :     '  •  *Jtff)^H(X  «  AftfH.  «  AST»%X 

Byrr£»«#T  •cAu^«»  •ojt  •  eoiiiNS  *cufrris  -  cuSHCJUFT 


SAN  DIEGO.  CA  92123 

5375  Kearny  Vilta  Road  (61 9»  560-4900 

Hwy  163  A  Clairemont  Mesa  Btvd 

DUWA  «   OHAiCE  •  DK   ED<j£   •  OA  £f4Q{h£EniNG  *  EtifAC 
i4;Sti£A  •  HY-GAm  •  iCOiH  *  4  w  iiiU£»  •  K£i«wrOd&  *  itUi 


VAN  NUYS.  CA  91401 

6265  Sepolveda  BJvd.,  (213)  968-2212 

San  Diego  Fwv  at  Viclofy  Biva, 

tMlAOf  •  N>r£  •  PAj^OMAfl  «  »40eOT  •  ROW  ■  SMUHE 
TBIfO  •  TEN^ttC  •  rmSTAO  *  VOCOM  •  YACSU  «nd 


•  T&£X 


Prices  3p«cf Acstions  c^tscriprrons  si/£]y«cf  fo  cna^gii  ^ithmj^  AOfice      Ce^f  r«$fden#t  p^jue  Add  sa^e^  '«« 


«  Slft^ef  ifi>tAij-CMOS  CJr4:i>rtr|f 
■  CVr^iH  6t  Meiiiga  ^tofm^ 

■A.  Si  J  SO  CA(f,r|icJftrjTW(JpSQtl> 
C  jSTdprartm/jig. 

PUUSr 

♦  i  SO  iVP  (77 

^Ldk  cuTtnt  tirmi/i  CIU0S  ^tnry  S09f9tie*i — jM^lttiit 

•  tttmr  pB/\if\  Jat^M  tar  Bwit>'itf  ^trti'^T 
*f}f>ir'V  GtM/ifJ  imsfffttt/it  fafk^f"'^  anrf  niiipi/t 

t  VU{Hf.iJ  rtMJJ  TESJEO  FULLY  Gii*HtttTEES>^f.SSS 
UJIf!£flV 


CHAMPION  MESSAGE 
MEMORY  KEYER 

Model  T  £-252 

$125.95 


DELUXE  MESSAGE  MEMORY  KEYER 


^89.95 


Features; 

9-'Tf\'W!  CfHtitiii  or  hlenji^  ^'faragts 
■A     Tf/o  (££■  ctijtrt-ctar  aachr 

'  C    Unff  >S  chftqctf.'  tug 
■  ^MiDn^s  a  I  jny  spttiel-pmYi  *t 


Model  11-104 


PLUS 


•  fiSoffjf  'uncriofi 

•  fiecortf f  J  r  an  ^  ipeetr— trta  r s  fiac." 

eJSmp%  SS/ni  CO  CO  CO  OJC  tf* 
Wfl^VjM  WB2VJM  H-tti^P  pfay 
uPcpntj  jn^ssa^s  on  cortaef  —  Hs 
WB^yjW  OSL  W>'  rvfr  Sra  5?*  Paul 

•  Use  Jor  ds'ly  •DSOr  of  conresj's 
PtUB; 

•  iftfntifr    keying    witft  ^rty    tQvfBlf 

•  5  50  vtpm 

•  ^pp«d     fO^Lime    tanu,.    '.unv   «ti4 
trf\gt\  r  cort-f foJj 

•  Low  C4iTf*nr  drjifl  CMOS   DafJe^v 
■ijoef  j(  frDiT— fiof  rjlji'e 

■  DeJu'f-  g4JaJ're^  inct\  j^cAj  fi^r  ii#r 

•  kViRfO    AW.-^    TESTED    Ft 


Model  #  TE20I 


$75.95 


MEMORY 
KEYER 


G^ARAH  7110^- LESS 


ED    FULLY 

SAfTgffr" 


1-^76 


MODEL  TE144-  Deiui:e  CIWOS  Electronic  Keyer 

S65.95 
MODEL  TE133-sam*  as  rEf^4  w/f^  vv^r  and 
tone  contra f  tntefnaf,  fess  semi- auto  keying. 

555.95 
MODEL  TEia2-same  as  TE133  tess  wgt ,  tune 
solid  state  keymg  $45.95 

AT  YOUR  DEALER  OR  SEND  CHECK  OR 
MONEY  ORDER.  {    '^'-<^«^^"     \ 

ELECTR0M1CB,  INC 

RH  M    110B  RAND  BLDC. 
M  W    BUFFALO  NY  14203 
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R-X  IMoise  Bridge 


•  Learn  the  truth  about  your 
your  antenna. 

•  Find  its  resonant  fequency. 

•  Adjust  it  to  your  operat- 
ing frequency  quickly  and 
easily. 

If  there  is  one  place  in  your  station  where 
you  cannot  risk  uncertain  results  it  fs  [n 
your  antenna. 

The  Paiomar  Engineers  R  X  Noise  Bridge 
tells  you  if  your  antenna  is  resonant  or 
not  and,  if  it  is  not,  whether  it  is  too  long 
or  too  short.  All  this  in  one  measurement 
reading  And  it  works  just  as  well  with 
ham-band -only  receivers  as  with  general 
coverage  equipment  because  it  gives 
perfect  null  readings  even  when  the 
antenna  is  not  resonant,  It  gives 
resistance  and  reactance  readings  on 
dipoles,  inverted  Vees,  quads,  beams, 
multiband  trap  dipoies  and  verticals.  No 
station  is  complete  without  this  up-to- 
date  instrument. 

Why  work  in  the  dark?  Your  SWR  meter 
or  your  resistance  noise  bridge  tells  only 
half  the  story.  Get  the  instrument  that 
really  works,  the  Paiomar  Engineers  R-X 
Noise  Bridge.  Use  it  to  check  your 
antennas  from  1  to  1 00  MHz.  And  use  it 
in  your  shack  to  adjust  resonant  frequen- 
ores  of  both  series  and  parallel  tuned  cir- 
cuits. Works  better  than  a  dip  meter  and 
costs   a   lot   less. 

The  price  is  $59.95  in  the  U.S.  and 
Canada.  Add  $3,00  shipping/handling, 
California  residents  add  sale©  tax. 


fTiaster  charge 

--.1     111  I  MBAhF   •If',- 


Send  for  FREE  catalog  describing  the 
R-X  Noise  Bridge  and  our  complete 
line  of  SWR  Rffeters,  Preamplifiers, 
Toroids,  ealuns,  Tuners,  VLF  Conver- 
ters, Loop  Antennas  and  Keyers. 


Paiomar 


Box  455.  Escondido,  CA  92025 
Phone;  (619)  747-3343 


INFO 


Manuscripts 

Contributions  in  the  foi^m  of  manu- 
scripts with  drawings  and/or  photc^ 
graphs  are  welcome  and  wifl  be  con- 
sidered for  possible  pubNcation.  We 
can  assun^e  no  responsibitity  for  ioss 
or  damage  to  any  materfaj.  Please 
encios^  a  stamped,  s^jf  addressed 
errveJope  with  each  submission.  Pay- 
ment  for  the  use  of  any  unsoii cited 
materiai.  wiiJ  be  made  upon  accep- 
tance. Aii  contrfbutions  should  be  di- 
rected to  the  73  editorial  offices. 
"Iriow  to  Write  for  7T  guidelines  are 
available  upon  re^^uest. 

Editorial  Offices: 

Pine  Street 

Petertjorougti  NH  03458 

Phone:  603^924  9471 

Advertising  Offices: 

Eim  Street 

Petert^orough  NH  03463 

Phone:  603-924-7138 

Circulation  Offices: 

Elm  Street 

P©tertK>rough  NH  03458 

Phone:  S03-924-9471 

Subscription  Rates 

in  the  United  States  and  Possessions: 
One  Year  [12  issues)  $25.00 
Two  Years  (24  issues)  S38.00 
Three  Years  {36  issues}  S53.00 

Elsewhere: 

Canada  and  Mexico— $27.97/1  year 
onfy,  U,S.  funds.  Foreign  surface 
man— $44.97/1  ^ear  only.  U.S.  funds 
drawn  on  U,S.  banl^.  Foreign  air 
mail— please  inquire. 

To  subscribe, 

renew  or  change 

an  address: 

Wnte  to  73,  Subscription  Department, 
PC  Box  931,  Fanningdale  NY  11737, 
For  renewals  and  qtrgnges  of  addfess, 
include  the  address  label  from  your 
most  recent  issue  of  73.  For  gift  sub- 
script J  onSi  Include  ^four  name  and  ad- 
dress as  well  as  those  of  gift  rmii- 
P  tents. 

Subscription 

problem  or 

question: 

Write  to  73,  Subscription  Department, 
PO  Box  931,  Farmingdale  NY  11737. 
Please  include  an  address  label. 

73:  Amat&ur  Radto's  Technicst  Jaumai 
(ISSN  0745X>8(3X)  is  pubHshed  monthly 
by  Wayne  Green,  Inc.,  60  Pine  Street, 
Peterborough  NH  0345B.  Second  class 
postage  paid  at  Peterborough  NH  03458 
and  at  additional  mailing  offices.  Entire 
contents  copyright  ft)  1983,  Wayne 
Green,  Inc.  All  rights  reserved.  No  part  of 
this  publication  m^ay  be  reprinted  of 
otherwise  reproduced  without  written 
pemiission  from  tbe  pubtisher.  Ulcto- 
fllm  Edition— University  Microfifm,  Ann 
Arbor  Ml  46106.  Postmaster  Send  ad- 
dress changes  to  7$,  Sybscrjption  Ser- 
vices, PO  Box  931,  Farmingdale 
NY  11737. 
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DRAKE  L7 
2kW  Linear  Amplifier 

*  2kW  PER  IkW  cw,  RHY,  SSTV  operatiofi  -  a»  modes  full- 
rated  input,  continuous  duty  cycle  •  160-15*  meter  amateur 
band  coverage,  plus  expanded  ranges  for  any  future  hf  band 
expansions  or  additions  within  FCC  rules.  Those  ranges  also 
Include  increased  coverage  for  MARS,  embassy,  government, 
or  other  such  services.  ♦  The  Drake  L7  utilizes  a  pair  of 
3*500  Z  triodes  for  rugged  use.  and  fower  replacement  cost 
compared  to  equivalent  ceramic  types.  •  Accurate  built-in  rf 
watt-meter,  with  forward/ reverse  readings,  is  switch  se- 
lected. Calibrated  300/3000  watt  scales.  •  Temperature  con- 
trolled two-speed  fan  is  a  high  volume,  low  noise  type  and  of- 
fers optimum  cooling,  •  Adjustable  exciter  age  feedback  cir- 
cuitry permits  drive  power  to  be  automatically  controlled  at 
proper  levels  to  prevent  peak  clipping  and  cw  overdrive. 
Front  panel  control.  •  By-pass  switching  is  included  for 
straight  tfi rough,  low  power  operation  without  having  to  turn 
oti  amplifier.  •  Bandpass  tuned  input  circuitry  tor  low  distor- 
tion and  SO  ohm  input  impedance.  •  Amplifier  is  comprised  of 
two  units  —  r(  deck  for  desk  top.  and  separate  power  supply. 

•  Operates  from  120/240  V-ac,  50/60  Hz  primary  line 
voftage,  *  Manufactured  in  U.S.A.  • 

•Export  mod«i  inciutJes  coverage  of  tne  !0-meref  Ham  Bdnd. 


DRAKE  L75 

1.2kW  Linear  Amplifier 

1,2kW  PEP.  ssb  continuous.  IkW  cw  50%  duty  cycle. 

•  150-15*  meter  band  coverage,  plus  expanded  ranges  for 
any  future  hf  band  expansions  or  additions  within  FCC  rules. 
These  ranges  also  include  increased  coverage  for  MARS,  em- 
bassy, government,  or  other  such  services.  •  The  Drake  L75 
utilizes  a  3-500  Z  triode  for  rugged  use,  and  fower  repface- 
ment  cost  compared  to  equivalent  ceramic  types.  •  BuJItHn 
relative  power  reading  for  output  indication.  •  Temperature 
controlled  two-speed  fan  is  a  high  volume,  low  noise  type  and 
offers  optimum  cooling.  •  Adjustable  exciter  age  feedback 
circuitry  permits  drive  power  to  be  automatically  controlled  at 
proper  levels  to  prevent  peak  clipping  and  cw  overdrive. 
Front  panel  control,  •  By-pass  switching  is  included  for 
straight  through,  low  power  operation  without  having  to  turn 
off  amplifier.  •  Bandpass  tuned  input  circuitry  for  low  distor- 
tion and  50  ohm  input  impedance.  •  Built-in  power  supply. 

•  Operates  from  120/240  V*ac,  50/BD  Hz  primary  line 
voltage.  •  Manufactured  in  US,  A.  • 

^Export  model  tndudes  coverage  n\  me  lO-melef  Ham  B^d. 


DRAKE.  Let  us  take  you  there! 
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For  more  information,  write  or  caU: 

540  Richard  St..  Mjamtsburg,  Ohio  45342.  USA 
Phone;  (513)  866-2421  Telex:  2B8*017 
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NEVER  SAY  DIE 

eofftor/a/  t>y  Wayne  Green 


BREAKING  LOOSE 

One  ot  I  he  difhcuities  at>oul  (rytng  lo 
exi^lain  amataur  radio  io  frientts  ts  thci 
wide  variety  of  hobbies  which  make  it  tip, 
The  general  public^  (f  It  has  any  Image  of 
amateur  radio  at  an,  rends  to  think  of  rt  as 
a  bunch  of  kids  lalkfng  to  people  around 
the  world  trom  their  attic  or  collar  ham  sta 
tIcinB.  in  some  respacjs,  IhiS  isn't  far  short 
of  the  mark ...  we  are  kids,  having  one  hell 
of  a  lot  of  fun.  And  a  fair  parc«ntag«  of  us 
are  in  there  working  DX. 

Hoi  so  well  known  to  the  public  are  the 
tens  pt  thousands  of  us  talking  with  each 
OVtier  through  repeaters  from  our  rrtoEiile 
stations  or  hand-held  rigs.  Anfl  virtually 
unknown  are  the  thousan<f8  of  us  who  Ate 
mmng  computefs  and  amaieur  radio  over 
the  air.  workinng  via  ASCII,  packet  radk>. 
and  ^tTTY  or  are  into  such  fascinating  as^ 
peers  as  SSTV,  facsimile,  satellite  com- 
munieations.  low-band  DXing:,  VHf  DX- 
^ng,  meieor  fciounce.  aurora  bounce,  and 
so  on 

Indeed.  I'd  venture  to  gue^s  thai  there 
are  lens  of  thousands  of  hams  who  are 
missing  &ut  on  much  of  the  lun  and  value 
of  amaieur  radio  |ust  because  they  are  off 
stuck  in  some  corner,  perhaps  spending 
!he  remaining  days  of  their  l^vea  rag-chew- 
ing on  75 m  or  being  alternate  net  control 
Of)  ftome  riightty  n&\ . 

The  monthly  inTuaion  of  excitement 
from  T3  helps  to  t>reak  up  these  gradually 
hardening  patterns  of  life.  By  publishing 
articles  on  the  fun  of  some  new  aspect,  it 
gets  dozens  more  broken  loose  every 
rrtonrh.  Yoy  can  tielp  wi{h  rhis  ptocess^ 
making  amaretir  radio  more  fun  and  of 
more  vatue  to  hoth  hams  and  our  country. 
Vou  can  dip  Ihts  tiy  w riling  articles  on  an 
activiry  you  are  involved  with  which  you 
rhink  should  be  enjoyed  by  more  ama- 
teurs.  You  can  do  it  by  trying  out  some 
new  aspect  of  the  hobDy  and  talking  to 
your  triends  about  It . .  .talking  ll  up  at  the 
ham  club. 

Bui  Iding  some  new  gadget  is  a  ball.  Not 
only  Is  it  a  chailenge  to  do,  but  when  you 
get  through  you  have  something  to  show 
to  your  family  and  ham  friends.  I^J^o,  you 
don't  want  to  try  to  build  a  si^nthesized 
l^band  transcelrvef  from  cratch.  But 
you  mlgtit  want  to  try  your  hand  at  some^ 
Ihir^g  easier,  such  asone  ot  thesn^aJlcon- 
struciK}n  projects  in  ?3  each  month. 

Over  60,0CN!>  hams  have  expanded  Itieir 
interest  in  amateur  radio  to  include  cottf 
puters,  wi1hth«  result  that  a  growing  num- 
ber are  gelling  on  the  air  and  making  high- 
speed comptjtef-aided  CW  contacts,  com- 
puter-run FTTTY  contacts,  and  so  on.  Fur- 
ther, a  surprising  r^umber  have  taken  their 
newfound  computer  interest  and  escalat- 
ed II  into  a  small  bualnsfis,  ..wlti\  many 
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goiing  trom  liny  pan-time  etlons  to  mfl- 
iion-doJlar-si2e  t>usin«saes. 

Tr«e  wofid  is  heading  toward  a  majof 
communicarions  change.  This  rr^ear^s  that 
amateurs  have  an  cipporlunity  lo  be  in  the 
vanguard  o1  the  change. ,  .or,  as  for  the 
last  twenty  years,  they  can  hang  back, 
keeping  alive  the  spirit  of  the  30s  more 
than  the  BOs.  it  is  surprising,  and  disap- 
pointing to  soma,  how  few  real  changes 
have  been  made  In  the  ia.st  fitly  years  of 
hamming.  Oh,  the  tin>e  was  when  new 
modes  of  communications  were  invented 
and  pioneered  by  hams.  We  did  a  pretty 
good  jobol  this  with  sideband  thirty  years 
age  and  with  FM  and  repealers  til  teen 
years  ago.  But  even  the&e  technoiogy 
changes  have  made  little  impact  on  the 
old-time  ham.  .so  far  Indeed^  a  ham  go- 
irvg  thr04Jr}h  time  from  i9l^  to  r983  and 
tuning  ttie  nam  bands  would  find  it  diffi- 
cult to  lell  that  50  years  has  passad. 

When  one  looks  at  the  possibNlties 
which  we  have  with  the  technology  already 
at  our  command  and  then  looks  ahead  a 
tew  years  to  see  what  we  mighr  be  atJie  to 
develop,  the  prospects  are  eicctting.  Re- 
peaters are  okay,  buy  wtiy  not  start  linking 
them  up  via  remote  controls  So  they  can 
relay,  probably  via  450  MHz,  or  even  1200 
iWHz,  so  longer-mnge  contacts  can  te 
made  easily?  And  how  about  salting  up 
some  k>w-bar>d  links  via  repeatcfs?  Now 


iliat  ttie  FCC  &Bys  they  are  going  to  slop 
lestrkiting  our  expefirr»enting,  it  is  t*me  tor 
us  to  get  cracking. 

The  day  isn't  la^  otf,  if  we  get  moving, 
whan  we  will  t>e  able  lo  have  locat  repeaters 
route  contacts  via  other  central  repeatefm. 
then  up  via  a  satellite  such  as  Tel  star  using 
space  commercial  channels  and  bach 
down  again  anywhere  in  the  country,  again 
routing  from  a  central  BatelElte  link  to  a 
local  repeater,  and  out.  Granted,  we  won't 
be  able  to  do  a  lot  of  voice  communicating 
via  such  links,  but  once  we  get  the  hang  of 
FiTTY  and  ASCII  communications,  we  li  be 
able  to  ztp  messages  around  almost 
anywhere  in  ihe  world. 

The  r>ew  mtmf§go-tioy  satellite  witl  get 
us  usied  to  sending  messages  up  to  a 
repeater,  having  them  stored  there  for  drofi^ 
as  t  he  sat  ei  I  it  e  circles  to  some  other  pan  of 
the  wofid  .  picking  yp  traffic  tor  us 
partiaps  ovef  Bangkok  and  dumping  tha 
message  as  the  satellUe  goes  over  Notlti 
America  agam  a  feiw  t>ours  later. 

Sure,  you're  going  to  have  to  start  getting 
some  new  equipment.  You're  going  to  have 
to  start  building  some  of  it,  too.  And  the 
secret  to  all  o1  this  Is  in  your  monihly 
magazine,  which  wH(  keep  you  In  touch  with 
the  other  people  experimenting  with  new 
techniques  and  services.  I  really  feel  sorry 
for  the  ham  who  Is  so  dead  thai  he  doesn't 
get  any  ham  magazines.  .  .and  would  you 


QSL  OF  THE  MONTH 

Hits  month's  winning  OSL  comes  from  Jim  Kirkreit  KTYLAI  In  Tacoma  WA.  The  munchkin 
curled  up  on  lop  of  the  radio  is  a  cajicatureof  Jim.  arKl  It  was  or igmalty  a  pert-andnnk  draw- 
ing by  an  inmate  iticajiceraled  at  Ihe  federal  prison  wfiere  Jim  wortted  The  drawing  depicts 
"what  he  thought  I  looked  hke  when  I  was  transmittiiig,"  Jim  said  But,  "I  must  be  honest/' 
he  added,  "t  usually  don't  operate  whiie  sitting  on  top  of  the  rig." 

If  you  think  your  OSL  card  is  a  winner,  put  it  In  an  enveiope  with  your  choice  of  a  book 
from  ?3"s  Radio  Bookshop  and  send  it  to  73,  Pine  Street,  Peterborough  NH  03458,  Attn:  QSL 
Of  Ihe  Month.  Entries  without  an  envelope  or  biook  choice  will  nol  be  considered. 


t>ejieve  that  over  halt  of  the  iicensed  hams 
read  no  ham  magaiines  at  all?  If  you  know 
someone  like  this,  try  to  gel  an  issue  of  73 
into  hjs  hands,  even  if  only  overnight  Let 
him  see  the  w  ide  vaf*ety  &  t  simple  construc- 
tion profects  wfiich  he  coykj  have  fun 
witti. . .  tfie  excitement  of  getting  onto  RTfV 
0(  slow  scan.  A  Ixain  wittiout  stimula- 
tion turns  to  gartH^.  -  -  ctieck  the  bands 
and  see  if  I'm  not  right, 

Talk  up  the  magazines  over  the  air;  gel 
fellow  hams  into  readmg  em.  Sure,  ttte 
magazines  seem  expensive  at  S25  per  year, 
but  put  thai  Into  perspective.  Remember 
that  deluxe  cars  ware  only  $500  a  few  years 
ago.  Modem  presses  have  kept  the  cost  of 
magazines  down  substantially,  with  the 
nr>ain  cost  these  days  being  ihe  postage, 
which  has  gone  up  beyond  belief. 

As  a  continuing  source  of  state^f-t  he-art 
information,  there  is  no  substitute  for 
magazir^es  such  as  73.  ff  you  want  a  lot  of 
club  news  with  d  lew  technical  articles, 
you've  g<7t  QST.  If  you  want  coniesi  mfo, 
you've  got  CO.  If  yotj're  hot  lor  super- 
complicated  contrtjction  pfo^ects,  there's 
HH.  For  articles  oo  Ids  of  gadgets  you  can 
buikl,  mfo  on  the  latest  in  RTTy,  ascm, 
SSTV.  and  other  new  deveiopments, 
thorough  coverage  ot  FM  and  repeaters, 
and  also  the  best  internaUonai  coverage, 
there's  73.  The  main  aim  of  73  is  to  make 
amateur  radio  more  fun, 

THE  ASCII  INRUSH? 

(Considering  the  growing  number  of  con* 
traptions  to  interlace  computers  and  ham 
rigs,  we  may  be  able  to  gel  some  Intere^  in 
^ning  the  ham  ranks  by  Compcjueftsts.  Now^ 
with  computers  celling  under  SSO  (the  Tlmex 
T&1000  is.  refxxied  to  tie  ^QS5  at  Osco 
Drugs,  less  a  Si5  Tin^x  rebtiflt^id  with  a 
projected  sa3€  ot  we^l  over  two  million  conv 
purers  tor  19S3,  we  may  be  devetoping  a  tai^a 
untapped  source  o1  hams  who  will  go  for  a 
digital  communicaiions  system. 

Teil  you  what  it  you  11  start  writing  some 
arlicies  on  the  amaieur  radio  use  of  com- 
puters and  submHlmg  them  for  publicattonn  I 
ihink  I  can  g>et  our  computer  magazine 
editors  to  give  this  movement  a  push.  Ar- 
ticles on  using  the  TRS80  systems  will  ob- 
viously be  routed  into^O  Mrcro.  Those  which 
are  Apple-baaed  will  qo  to  mCider,  our  new 
Apple  magai^ine.  Ttiose  which  are  biased  on 
oti^fif  systems  will  probably  be  aimed  at 
Micfocomputirtg 

8y  the  way,  in  case  you're  Interested,  ffh 
Cxter  gol  ott  to  a  tine  siarl  with  ttie  January 
Issue  and  tras,  SO  1^.  titter  growing  ewon 
faster  ttian  SO  Mtcru  did  when  we  launcfiied  it 
back  m  19B0.  90  is  nmning  400-500  pag^  a 
month  tt^ese  days  and  *&  still  growirtg  nicsly, 
with  arounrd  300.000  regular  readers-  By  tt>e 
time  we  add  the  readers  of  thie  three 
maga^nes  together,  we  reach  about  700.Q00 
computehsts  each  month.  It  we  only  interest 
tO%  of  them  in  irying  amateur  radio,  that'll 
b&  the  bijggest  |ump  In  new  hams  m  over 
twenty  years. 

Mind  you^  I'm  not  looking  for  a  one-srtol 
promotion.  When  we  started  pushing  FM  and 
repeaters,  wedkjn't  get  that  moving  with  one 
or  two  artlcies.  it  took  hundreds  of  them, 
backed  up  with  tiooks.  FM  symposiums,  a 
rTkonthly  lepeaier  newsletter,  and  so  on.  So 
we'll  be  needing  articles  on  the  fun  of  ASCII 
communications,  ank:ies  on  tfie  use  of  d)l  of 
tt>e  gadgets  now  on  ttie  ma/kei,  construction 
projects  for  rotllnQ  your  own,  words  on  how 
to  do  dignal  via  OSCAR,  and  mfo  on  how  to 
set  up  repeaters  so  ttiey  can  handle  a  second 
digitaf  channet  as  well  as  voice  retaymg,  rK>w 
packet  radio  works,  how  lo  use  tfie  coming 
messen^f-tjoy  satellite,  and  so  orv 

We  need  amcles  on  usmg  all  of  the  ksw- 
end  computers  for  ham  communications, 
Bieres  the  VIC.  the  T.  I.  96/2,  99 WA,  and 40. 
the  Timex  T&IOOO  arnJ  new  2000,  the  Atari 
400,  800,  1200,  and  com  in  g  600,  the  Jupiter 


-600 


Now  hear  this''... digital  display, 
asy  tuning 

lie  R'600  is  an  affordable  priced,  high 
ciformaiice  general  coverage  commtmlea- 
ons  receiver  covering  150  kHx  to  30  MH^  in 
0  bands.  Use  of  PLL  »3mtbesi2ed  circuitry 
rovldea  maglmiitii  case  of  opera tion« 

■''1  tt         '^''^'' . 
150  kHz  to  30  MHz  continuous  coverage, 
AM,  SSB,  or  CW. 

30  bands,  each  1  MHz  wide,  for  easier  tuning. 
Five  digit  frequency  display,  with  1  kHz 
resolutlon- 

6  kHz  IF  ftker  for  AM  (wide),  and  2.7  kHz 
filler  for  SSB.  CW  and  AM  fnarmw). 
Up-ccin version  PLL  circuiu  for  improved 
sensitivity,  st  Ir-ctlvity,  and  stability. 


•  Communications  type  noise  blanlcer  elimi- 
nates "pulse-type"  noise. 

•  RF  Attenuator  allows  20  dB  attenuation  of 
strong  signals. 

•  Tone  control.  •  Front  mounted  speaker. 

•  "S"  meter,  witli  1  to  5  SINPO  "S"  scale,  plus 
standard  scale. 

•  Coaxial  and  wire  antenna  terminals. 

•  100. 120.  220.  and  240  VAC,  50/60  Hz. 
Selector  switch  on  rear  panel. 

•  Optional  13.8  VDC  operation,  using  DCK-1 
cable  klL 

•  Other  features  Include  carrying  handle, 
headphone  Jade  and  record  Jack. 

Optioaal  accessories  for  R-600  and  R-IOOO: 

•  DCK4  DC  Cable  kit  •  SP  100  External 
Speaker 

•  HS-6.  HS-5.  HS-l  Headphones. 

•  HC  10  Distal  World  Clock 


R-1000 


High  performance,  easy  tuning, 
digital  display 

The  R'lOOO  high  perfonnancc  commum ca- 
tions receiver  covers  200  kHz  to  30  MHz 
in  30  bands.  An  up- conversion  PLL 
synthesliccd  circuit  provides  improved 
sensitivity,  oelectlvltyt  and  stability > 

R-1000  FEATURES: 

•  Covers  200  kHz  to  30  MH^. 

•  30  bands,  each  1  MHz  wide. 

•  i^ve-digit  frequency  display  wiOi  1-kH?, 
resolution  and  analog  dial  with  precise  gear 
dial  mechanism. 

•  Built-in  12'hour  quartz  digital  clock^ttmer 

•  RF  step  attenuator. 

•  Three  IP  filters  for  opttmum  AM,  SSB.  CW. 

•  Efifecdve  noise  blanker.  •  Tone  control. 

•  Butlt-ln  4-Inch  speaker,  •  Dimmer  switch. 

•  Wire  and  coax  antenna  terminals. 

•  Voltage  selector  for  100, 120,  220,  and  240 
VAC.  Operates  on  13.8  VE>C  with  optional 
DCK  1  kit 


rS-130SE 


Small  talk";, .IF  shift, 
Processor,  N/W  switch, 
iffordable. 

L  compact,  all  solid-state  HF 
■SB/CW  transceiver  for  mobile 
T  fbeed  base  station,  covering 
.5  to  29.7  MHz. 

^0-10  meters  including  the  new 
10. 18,  and  24  MHz  bands. 
Receives  WWV  on  10  MHz. 


TS-130SE  runs  200  W  PEP/ieo 
W  DC  input  on  80-15  meters, 
160  W  PEP/140  W  DC  on  12  and 
10  meters.  TS430V  version  at 
25  W  PEP/20  W  DC.  all  bands, 
also  available. 

Distal  display,  byilt-ln. 

IF  shift  circuit. 

Speech  Processor,  built  In. 

Narrow/ wide  filter  selection  on 

CW  and  SSB  with  optional 

niters, 

Automatic  SSB  mode  selection 

(LSB  on  40  meters  and  below. 

USB  on  30  meters  and  up), 

SSB  reverse  switch  provided. 


RF  attenuator,  built-in. 
Effective  noise  blanker. 

Final  amplifier  protection  circuit 
assures  maximum  re  liability. 
Output  power  Is  reduced  if 
abnormal  operating  conditions 
occur  For  very  severe  opera- 
tions, optional  cooling  fan»  FA -4. 
Is  available. 

Dimensions:  3-3/4  H  K  9-1/2  W  x 
11-9/16  D  (inches).  Weight: 
12.3  lbs. 

Other  features:  VOX.  CW  semi 
break- In  with  sidetone*  one  fixed 
chrinnel  and  25  kHz  marker 


KENWOOD 

TRK>-KENWOOD  COMMUNICATIONS 

1111  West  Walnut.  Compton.  California  90220 


Optional  DFC-230  Higital 
Frequency  ControUer 

Frequejicy  controi  in  20'Hz 
steps  with  UF'DOWN  micro- 
phone (supplied  with  DFC-230) 
Four  memories  and  dlgltiil 
disphiV-  (Also  operates  with 
TS-I26S.  TS530S,  and 
TS-830SJ 


Optional  accessories: 

•  PS-30  matching  power  supply 

tTS-130SEL 

•  KPS-2i  power  supply  [TS-i30SEJ. 

•  PS-20  power  supply  (TS-130V1. 

•  SP-120  external  speaker 

•  VFO420  remote  VFO. 

•  FA-4  fan  unit  (TS-130SE). 

•  YK'88C  (500  Hz)  and  YK-88CN 
(270  Hz}  CW  filters. 

•  YK-88SN  [1.8  kHz)  narrow  SSB 
Alter. 

•  AT-130  antenna  tuner, 

•  MB -100  mobile  mounting 
bra  eke  L 
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Ace^,  thie  Panasonic  JR'200,  the  two  new 
San/o  compurerSf  and  so  on.  Experimenters 

will  Lindoubtedly  make  improvemaftts  on  the 
commercially-available  interfaces^  which 
means  iriGre  articles. 

Then  we  need  to  gel  cracking  on  1300 
baud  and  higher  speeds,  working  out  Ihe 
kinks  of  high-speed  digital  cominuriJcatioas 
through  QRM,  QHM,  Fading;  and  so  on.  We 
need  to  sefiOLSly  tackle  the  problem  of  error- 
correcting.  3f  we  are  going  to  do  any  relay irrg 
of  digital  communications,  each  step  fn  the 
relay  must  be  error-corrected  before  the  relay 
is  contirnied.  And  we're  looking  at  develop- 
ing systems  which  will  perhaps  relay  from  a 
transceivlng  keyl>oard  to  a  repeater  direct  to 
a  second  party,  or  perhaps  via  a  relaying 
system  through  several  more  repeaters,  or 
even  a  satellite  or  a  low  band  link. .  .each 
step  with  error-correcting.  Yes,  we  need  a  lot 
of  experimenting.  I  think  we're  going  to  have 
more  fun  with  all  of  ttiis  than  anything  eJse 
we've  ever  done  in  amateur  radio. 

In  the  meantime,  let's  start  with  what 
we've  got  and  get  going.  Get  your  com- 
puters communicating  over  the  air  and 
write  articles. ,  .which  In  turn  will  get  more 
people  playing  around  and  incite  manufac- 
turers to  turn  out  more  Interfaces  for  us. 
The  secret  to  getting  anything  moving  ts  to 
get  the  word  spread  around.  Remember 
that  FM  aod  repeaters  were  being  enjoyed 
by  oniy  a  few  hundred  hams  until  I  started 
making  a  big  deal  about  i\  in  73.  and  after 
that  we  managed  to  develop  a  whole  In^ 
dustry  around  thi&  activity.  With  computefs 
and  amateur  radio  I  think  we  can  get  new 
blood  into  our  hobby  and  have  more  fur^ 
than  we  have  had  in  years. 

WHAT  COMPUTER? 

A  recent  poll  of  73  readers  showed  that 
over  37%  at  ready  have  some  sort  of  micro- 
computer and  about  aOVo  are  Interested  in 
'em.  Ttie  question  which  gets  asked  several 
times  a  day  of  any  computer  owner  toy 
friends  is,  "What  computer  should  I  get?" 

With  almost  300  different  makes  of  desk- 
lop  computers,  one  would  thJnJ<  tiiat  a  truly 
objective  answer  to  that  question  would  be 
impossibie.  After  all,  with  over  400  different 
oompuler  models  being  made,  ^ow  can  any 
one  person  know  what  realty  is  best. . . and 
from  what  viewpoint? 

Fortunately,  the  answer  Isn1  anywhere 
near  as  complex  as  tt  would  at  first  appear. 
Oh,  I  suppose  If  someone  was  interested  in 
buying  a  sniali  computer  for  one  specific  ap 
pHcation  and  was  absoluteiy  positive  that  it 
wouldn't  be  used  for  anythlrig  eise,  the 
choice  could  get  compNcatedv  But  the  facts 
of  life  are  clear  Wo  matter  what  application 
someone  has  in  mind  when  they  get  a  com- 
puter, it  isn't  long  before  the  uses  of  the  sys- 
tem are  expanding  almost  beyond  control. 

Perhaps  I  can  state  one  basic  rule  of  the 
computer  field:  Whatever  you  buy.  it  wiH 
merely  be  the  beginning  of  a  long  string  of 
purchases  as  you  expand  your  system.  There 
is  no  known  limit  to  this. 

But  to  get  back  to  an  attempt  to  answer 
the  question  of  what  computer  system  It 
would  be  best  for  you  to  buy,  Before  I  name 
names,  which  I  will,  I've  been  a/ound  the 
darned  things  ever  since  they  were  Invented, 
so  I  have  a  fair  perspective  on  'em, .  ,one 
which  is  not  particularly  colored  by  self -inter- 
est, though  it  may  not  ^ive  that  impression. 

Ttte  value  of  3  computer  system  lies  in 
three  factors.  Each  of  the  three,  I  regret  to 
say,  appears  to  be  of  equai  Importance.  They 
are,  simply,  the  hardware,  the  software,  and 
the  instructions.  Weli,  big  deaJ,  you  may  say. 
Yep,  it  is,  and  you'd  belter  read  on  before 
chalking  that  up  to  lust  one  more  platitude. 

To  give  a  horrible  eicample  before  I  go  imto 
details  on  what  Tm  writing  about  a  very  nice 
little  portabie  computer  arrived  a  few  weeks 
ago  for  review  by  our  staff.  We  got  It  out  to  a 
reviewer  and  after  he  had  finished  with  his 


ARTICLES  WANTED 

For  ?5,  we  need  articles  on:  RTTY/ASCN  construction  projects,  mods  of  commer- 
cial RTTY^  ASCII  interfaces,  computer  ham  applications,  error-correcting  develop- 
ments, packet  radio  equipment  and  actfvitles,  digital  communications  via  ham 
satellites,  advanced  repeater  services  and  eqiilpment.  For  our  computer  maga^ 
Jines,  we  need  articles  on  ttie  use  ot  ham  bands  for  computer  communications. 


report,  I  asked  to  hav^e  theconnputer  brought 
to  my  office  so  I  might  have  a  ct>ance  to  work 
with  it.  It  looked  great  and  came  with  some 
powerfui  programs  ready  to  use. 

A  Couple  of  hours  later  I  was  almost 
screaming  in  frustration.  I  couldn't  get 
anything  to  run  on  the  damned  thing.  Oh,  the 
disks  would  start  up  and  the  prompt  appear 
on  the  screen,  but  nothing  i  could  discover 
would  get  a  program  into  operation.  And, 
yes,  i  tried  to  use  the  instruction  book.  What 
a  terror  that  wasf  I've  been  around  micro- 
computers for  seven  years  now  and  I 
Couldn't  make  anyftiing  out  of  the  instruc- 
tions. Nothing  anywhere  in  the  manual  ex- 
plained how  to  put  in  a  disk  and  get  a  pro- 
gram running; 

Experienced  computerists  will  t>e  pro- 
voked with  me  for  my  anger.  ,  .  pointing  out 
that  moBt  connputers  come  with  these  big 
fat,  almost  useless  books  of  instructions. 
The  manuals  are  filled  with  computer  scien- 
tist jargon,  not  simple  how-to-do-lt  Informa- 
tion. The  sorry  fact  is  that  few  equipment 
manufacturers  provide  much  of  value  in  the 
way  of  operating  instructions  for  their 
gear. .  .and  that  goes  for  so  ft  ware  firms,  too. 
This  may  help  to  explain  why  system-specif  ic 
magazines  such  as  our  BO  Micro  grow  so  rap- 
idly in  circulation  and  sl^e  when  they  are  an- 
nounced. 

Let  me  put  this  bluntly:  If  you  opl  for  a 
computer  system  which  Is  not  supported  by 
a  magazine,  you  are  going  to  iose  much  of 
the  value  of  having  a  computer.  The  sys- 
tem-specific magazines  serve  severai  pur- 
poses, ail  of  importance  to  you.  First,  they 
provide  you  with  a  continuing  source  of  in- 
formation from  other  users  on  how  to  get 
the  most  From  your  computer.  In  that  res- 
pect, the  magazine  is  like  an  enormous  us- 
ers group.  Until  you  start  getting  one  of 
these  magazines,  you  may  find  It  difficult  to 
understand  how  much  there  is  to  be  iearned 
about  your  computer  and  how  Important  it 
Is  for  you  to  get  this  constant  update. 

A  second  value  of  such  magazfnes  lies  in 
their  use  as  a  medium  for  the  manufac- 
turers of  accessories,  the  publishers  of  pro- 
grams, and  the  publishers  of  information 
about  the  system  to  reach  you  with  their 
wares.  Many  of  these  firnis  are  small  and, 
without  such  a  magazine,  they  would  never 
even  have  a  chance  to  get  started  since  the 
several  thousand  computer  stores  have  no 
way  to  seriously  deal  with  hundreds  upon 
hundreds  of  small  suppliers.  Being  small, 
youll  often  find  some  remarkable  bargains 
via  these  firms. 

A  third  benefit  of  your  system -specific 
magazines  lies  in  the  wealth  of  programs 
which  are  published  in  each  Issue.  80  Micro 
often  has  20-40  programs  listed  fn  an  issue, 
ranging  from  honne  programs  to  business, 
educational,  simulations,  scientific,  and  so 
on.  These  are  available  from  some 
magazines  in  machine- readable  form  so 
you  don't  even  have  to  sit  there  for  two 
weeks  typing  In  the  listings.  We  have  Load 
SO  for  80  Micro  readers,  either  on  cassette 
or  disk. 

Another  benefit,  and  not  a  little  one,  lies 
in  the  discounts  you'll  find  in  these 
magazines.  The  buyer  of  a  Radio  Shack 
TRS-ao  Model  Ml  system  can  often  save  up 
to  $1,000  on  a  complete  system  by  buying 
through  some  of  the  discount  houses  ad- 
vertising in  SO  Micro.  Even  on  one  of  the  col- 
or computers,  you  may  be  able  to  save 
around  S400  on  a  system,  according  to  the 


editors  of  our  new  magazine,  HOT  CoOoi 
due  out  soon. 

If  you  do  decide  to  get  a  system  which  Is 
not  supported  by  a  healthy  system-specific 
magazine,  you  are  going  to  have  to  make  do 

with  a  minimum  of  help,  support  products, 
software,  and  discounts.  Good  luck,  buddy. 
It's  a  route  I  would  never  recommend  to 
anyone. 

Okay,  what  systems  are  supported  by 
such  magazines?  Well,  there  are  several 
magazines  for  the  TRS-SO  computers,  with 
SO  Micro  being  the  largest  and  best  read  by 
a  wide  margin,  running  from  40O-S0O  pages 
a  month.  The  Apple  system  is  supported  by 
several  magazines,  with  our  new  one,  in- 
Cider,  already  having  the  largest  paid  circu- 
lation in  the  field.  That's  self  serving, 
granted,  but  it  is  also  the  plain  truth. 

The  IBM  sysferh  Is  supported  by  a  grow^ 
ing  number  of  magazines,  starting  with  PC. 

This  is  almost  entirely  a  business-oriented 
system,  so  I'm  nol  sure  how  much  you  may 
want  to  horse  around  with  It.  The  Apple  and 
TRS-QO  have  turned  out  to  be  of  much 
greater  interest  to  hobbyists,  and  so  we  are 
seeing  a  wider  range  of  Interesting  uses. 
Still,  the  ISM  does  have  strong  magazine 
support.  8eyond  that  you  are  in  shallow 
waters.  Commodore  has  effectively  dis- 
couraged third-party  publishers  from  doing 
anything  for  their  computers  by  putting  out 
Iheir  own  in -ho  use  magazines,  but  these 
are  so  self-serving  that  they  are  of  little 
value.  Ditto  most  of  the  other  such  efforts ► 
Osborne  announced  his  own  maga2ine 
supporting  his  system,  but  I've  seen  noth- 
ing beyond  the  first  issue,  so  perhaps  that 
fell  through.  They  would  do  better  to  en- 
courage a  third-party  publisher  than  to  do  It 
themselves.  Apple  has  their  own  magazine, 
but  sfick  as  it  is,  it  doesn't  do  much  to  help 
the  Apple  owner.  Ditto  the  Radio  Shack  in- 
house  magazine,  which  seldom  has 
anything  of  much  interest  or  value,  or  much 
Tiateriai,  arvd  positively  !}p  discount  ads. 

Are  you  beginning  to  get  the  Idea  that 

Ibis  is  coming  down  to  a  recommendation 
that  newcomers  to  computers  can  expect 
to  get  Into  a  lot  of  trouble  if  they  go  any 
route  other  than  Apple  or  theTRS-BO?  Well, 
that's  the  way  it  seems  to  me  Remember, 
toOi  that  because  we  have  had  these 
magazines  providing  communications  be- 
tween small  firms  and  the  users,  we  Ve  had 
an  incredible  number  of  good  programs  de- 
veloped. Firms  don't  put  a  lot  of  money  into 
writing  and  publishing  programs  for 
systems  where  it  is  hard  to  reach  the  users. 

The  Tlmex-lO(X3  computer  is  so  cheap  it 
is  ridiculous. . .  and  it  /s  a  good  computer. 
But  the  instructions  which  come  with  It  will 
drive  you  up  the  wall,  and  good  luck  getting 
any  help  frorr>  any  other  source.  With  the 
system  selling  through  a  nearby  drug  chain 
for  S59  and  a  factory  115  rebate,  one  could 
hardly  find  a  cheaper  computer.  It's  a 
marvel  at  that  price,  but  oniy  if  you  know 
what  you  are  doing  and  don't  mind  the  lack 
of  instructions. 

The  V 10-20  Is  down  to  $1 50  via  mal  I  order, 
I  see,  though  1  think  the  firm  selling  M  at  that 
price  may  be  connected  with  Commodore 
In  some  way.  But  even  at  that  price,  and 
considering  the  value  of  the  computer,  un- 
less Commodore  decides  to  get  out  of  the 
publishing  business  and  work  with  a  third- 
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A  microthin,  synthesized, 
programmable,  sub-audible 
tone  encoder  that  fits  inside 
the  ICOM  IC-2AT 


Need  we  say  more? 
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AP  144DIM 

5/8X  coJIinear  for  2M 
and  UHF.  Sigriificant 
gain  over  Gndplane. 


THE  MAXIMIZERS:  KLM's  brand  new  series  of 
mobile  communications  antennas  can  help  make 
tiie  most  of  your  mobile  signal.  Enjoy  greater 
range,  cleaner  reception  for  the  best  of  local  and 
DX  operations.  Models  for  base  station,  auto, 
marine  and  handie  applications. 


TA-144VW 

1/2Xwhip  for2M, 
Powerful  3  point 
magnet  mount. 


AXIMIZER 


•  for  HF,  VHF.  and  UHF  bands  i 

•  muttiband  models,  too 

•  easy  assembly  and  installation  •  accessories 

WRITE  FOR  A  COMPLETE  CATALOG 


magnet  and  bumper/trunk  lip  mobile 
mounts 


KLM 
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How  you  can  move  out  of 
tho  crowded  144  and  440  MHz 
txmds  imo  tti«  wide  ipectnjm  of 
1200  MHi  because  ICOM  g^vet 
you  the  opportunity  to  explore 
the  spectaim  from  1260  to  1300 
MHz  ...  40  MHz  . . .  with  all  the 
features  found  on  popular  2 
me^ef  ond  440  MHz  rlgi  p4ui 
tome: 

Memofles.  Six  memory 
channels  pJus  2  VRD's  provide 
stofoga  of  most  used 
frequencies  In  this  wide  band. 
Each  memory  afhDws  nnennofy  of 
frequeAcy,  offset  direction,  offset 
frequencv.  and  tone  encoder 
frequency,   intemol  memorv 
backup  ovaifable. 

Sconnlng.  Scan  the 
memories,  scan  all  40  MHz  or 
program  a  segment  to  be 
scanned.  All  scanning  has  the 
option  of  scanning  for  a  busy  or 
open  channel 


Duplex,  SeobletowDTk 
different  repeater  offsets,  with 
iCOM's  programmable  offset  sys- 
tem as  they  become  available. 

3  Tuning  Rotes.  Tuning 
increments  of  10  KHz,  20  KHz  or 
1  MHz  ore  available  for  rapid  or 
skDw  tuning  of  lt>©  borxl. 

RIT,   PIT  on  FM?  Yes.  i5  KHz 
on  eitf>er  side  of  tt>e  trortsmrt 
frequency  allows  you  to  tune 
signals  offset  from  yours. 

Readout.  Four  digit  green 
LED  readout  for  easy  visibility  day 
or  night 

The  COM  IC-120  gives  you 
all  of  this  plus  a  very  quiet  PU. 
circuit,  v^4th  excellent  sigrial  to 
FKrise  rotto,  high  sensitivny  ortd  a 
stabilized  power  amplifier  to 
provide  full  power  over  Its 
temperature  ond  voltage 
ranges,  and  ttie  C-120  is  small, 
only  2''H  x  5^'W  x  Bti'D. 


Complete 
fystem  wtth  tti 
RF12iO  repea 

•  PLL  freqi 
selection  (198 
channel.  10  K^ 
steps,  DIP  5v^flt{ 

•  High  stalDlllt^ 

*6CfC)  •top" 
access  vteiCTc 

•  DTMF  contro 
functions 

•  Selectable  h 
time  •tD'er. 
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The  Worid  Syste 
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Touch-Tone 
Control 


Ask  for  your  FREE  copy  of  the 
catalog  describing  the  newest  line 
of  Touch-Tone  control  equipment 
from  Patomar  Engineers. 

•  Single  digit  decoders  from 
$77.50. 

•  Sixteen  dlgft  decoders  fea- 
turing crystal  control  from 
$149.50. 

•  Encoders  from  $55.00. 

•  AddrtionaJ  modules  to  com- 
plete your  system  also  ava^- 
able. 

Why  pay  more  and  get  less  when 
you  can  have  the  finest  products 
avaflabfe  from  Palomar  Engineers. 

For  technical  information  and 
price  quotations  please  contact: 


Palomar 


TIME-DUAL  TONE  DECODER  S15 


The  LJM2nK  decoder  kit  cor^verit  yoi^r  r«««lv«r  ini«  « 
■|>«c(a{  reG«iv*r  or  conlrol.  Whefi  a  uter-selecte^t  Dme- 
lonecombinfltlofi  iifeceJi*#dn  the  ouipui  provides  «  rd^y 
conlrol  lor  scl^vallng  tpcaken  or  olh«r  devices. 

INPUT:  Audio  from  1rinice(v«r,  icanner,  etc. 
OUTPUT:  SPST  {H,0)  wtay, 

FEATURES:  Sirtgl*  Of  duAl  tones  «d|ut labia  ovprlhd  T/T 
range  *Adjuttibfttlm«dvffl¥*  Relay  ouHpul*  Minuafor 
iiutof«4#l  •  SI(^9l«lontONIjitChlng  wIlhdlMer^ntilngfe 
lone  r«i«1  OFF  *  Opera tei  on  t^VDC  •  interlaclfig  of 
multiple  bofirds  for  muMt-d^git  tequenUal  ftcNvatioo 
■fid  reael. 

APPLICATIONS:  Call-ypsyitem* lte|»«alerorpo mmef' 
ciBi  cofilroia  *  Etc.  Hmlted  onljf  to  your  tmaginatlon  • 
Wrtfe  for  InformatJOfi  on  j|4%e  LJM2RK  Tor  your  applh 
cation- 


1924-F  W.  Mission  Road 
Escondido,  CA  9202S 
Phone:(619)747-3343 


Acuial  Si/e3  »3  ^  Shown  AsseitibJed 

LJM2nK  decoder  kii  Inclu^dei  all  component  relay,  and 
P.C.  Board, .  ,  .  SIS  ptut  11^50  ih^pping. 

LJMZAC  encloiure  kit  In  etude  i  mold«d  CAie,  ipeaker. 
Input  C4i)¥e,  <  .   tS  plui  11  S^O  •hipping'. 


THE  METMEHY  CORPORATION 

204  Sunriic-  Diivr    MtcfliDn    IN    472SD        -^205 


HUSTi^ 


Design  your  c^ 
from  a  full  setepHon 
quality;  U.S.*nfiacte 
steel  ball  moun1s<  quick  dls- 
connects,  nnasts,  springs,  and 
resonatore.  You  can  cover  any 
6-k>80-metBr  bond.  Choose 
from  medium  or  Ngh  power 
resonators  with  broadest 
bandwidth  and  lowest  9A/n  for 
opt!  mum  peffofmance  on  any 
band.  Easy  bond  chonp©  and 
garaging  with  Hjstfer's  fgJd- 
o/et  most,  fc>o. 


Ajk  any  iiQfr       ^ 
4ihbbn«tori  ft)»)00d  egtm 
^trofn:  Huiftiif  t-  ttlil  ttw 
itandord  of  porfofntciticdi 


^•'. 
f 


3275  Noftti  "r  Avenue 
Kbslmmee,  florlda  32741 


Mm 


Cm»mt*f 


^Sm  Li$t  Of  Md¥efi*S0f&  on  pMfff  tt4 
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SCHJO  STAR  ALL  aANI^R 


The  I  COM  IC-740 
offers  features  found 
onty  on  the  best  amateur 
equipment  and  perform- 
ance second  to  none. 


Dynamic  Rongep 

The  IC-740  IS  built  fo 
withstand  strona 
adjacent  signals  and  still 
maintain  sensitivity  and 
distortion-free  output  of 
the  desired  signal  in  its 


passband  With  a 
dynamic  range  of  over 
100  dBm  and  an 
intercept  point  of 
HfidBm,  the  IC^740 
receiver  (S  a  true 
perfornner    The  IC-740 
receiver  is  also  crunch 
proof,  and  unlike  many 
receivers  that  have  good 
receiver  specif ications,  it 
does  not  collapse  under 
the  presence  of  an  RF 
fiela 

Other  outstanding 
features  that  ore  a  must 
for  a  modern,  high- 
performance  amateur 
receiver  are  included 
in  the  IC-740; 

Passband  Tuning, 

adding  an 
additTonal  fil- 
terina  element 
to  the  receiver 
passband  plus 


°'     rLlTlS  1962 


giving  control  of  the 
actual  v\^idth  of  the  IF 
stages  of  the  receiver,, 
variable  from  2.4  kHz 
to  700  kHz  In  SSB,  CW  or 
RTTY. 

Voriable  AGC,  a  two 

speed  AGC  with  an  OFF 
position  allows  proper 
selection  of  AGC  speed 
regardless  of  mode.  VOX 
Of  CW  break  in    The  OFF 
position  mokes  the  IC-740 
easily  adaptable  to  fre- 
quency converters. 

A  Noise  Blanker  that 

really  works  with  both 
wide  and  narrow  pulse 
widths  and  a  threshold 
control  to  give  the 
optiumum  Dlanking  with 
minimum  of  signal 
distortion, 

And.the  IC-740  has 
an  optional  Internal 


iSSoep.' 


Power  Suppty  giving  160- 
10  meter  transce;ve 
coverage  in  one 
package. 


EX236 


AC  POWER 
SUPPLY 


These  and  other  fine 
receiver  features  plus 
ICOM's  renowned 
transmitter  audio  make 
the  IC-74Q  the  finest 
amateur  transceiver 
around  today. 


ICOM 


The  Worid  System 


ICOM  America,  Inc..  21 12-1 16ft^AveNE.  Deltevue,  WA  96004  <206)454^1 55  /  3331  Towerwood  Drive,  Suite  307,  E)q I lo5,TX  75234(2 14>62Q-2760 

All  stated  specificortorti  ore  opproKinnow  ord  HJbjecr  ro  change  witticxjt  nonce  or  obthgonon    AJI  iCOM  radios  MgnifKonrly  exceed  FCC  re^ulonons  limlhng  spunous  emissions 


PenrrChwerWIBC 
459  Lowell  Street 
Andover  MA  01810 


Construct  This 
Classic  Transmitter 

From  the  era  of  the  tube  comes  this  ageless  design, 

runner-up  in  73's  Home-Brew  II  Contest 

Its  perfect  for  a  first  project  or  as  a  backup  rig. 


There  are  only  two  rea- 
sons youll  want  to  copy 
this  little  rig:  It  won't  cost 
much  and  it's  a  lot  of  fun  to 
build  and  use.  This  one-tube, 
crystal -control  led,  15-Watt 
oscillator  is  a  copy  of  the 
type  of  transmitter  built  by 
thousands  of  hams  in  the 
post-WWII  years  as  a  first 
rig.  Operating  on  80  and  40 
meters,  it  will  load  into  prac- 
tically anything  and  can  pro- 
vide solid  contacts  over 
distances  of  up  to  several 


hundred  miles  and  even  an 
occasional  bit  of  real  DX. 

Collecting  the  parts  and 
burl  ding  the  unit  is  half  the 
fun.  As  can  be  seen  in  the 
photographs,  the  construc- 
tion technique  (true  to  the 
nature  of  the  originals) 
could  best  be  called  free- 
style  breadboard!  With  the 
exception  of  the  tube  and 
two  old-style  broadcast  re- 
ceiver tuning  capacitors, 
most  of  the  parts  came  from 
a  discarded  black  and  white 


Parts  are  cheap  at  [oe  Ham's  Curbside  Paris  Emporium!  This 
TV  chassis  provided  80%  of  the  trarismitter's  components. 
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TV  chassis,  While  it's  con- 
ceivable that  all  of  the  parts 
could  be  purchased  new  (for 
about  $30),  you'd  be  making 
a  mistake  if  you  did  so  This 
is  a  low-pressure,  easygoing 
junk  box  project,  a  strictly* 
for-fun  test  of  ingenuity. 
Rummage  around  in  the 
basement  ask  your  neigh- 
bors about  their  attics,  visit 
your  fellow  hams —  and 
above  alL  enjoy  yourself! 

A  Touch  of  History 

In  the  1950s,  it  was  much 
more  common  than  it  is  to- 
day for  a  ham  to  build  some 
major  piece  of  station 
equipment.  One  reason  is 
that  the  surplus  market  was 
flooded  with  inexpensive 
radio  parts.  Another  is  that 
up-to-date  ham  equipment, 
particularly  for  transmitting, 
was  a  lot  simpler  then.  Crys- 
tal frequency  control  was 
common,  and  a  CW  trans- 
mitter, even  one  in  the  sever- 
al-hundred-Watt  class,  was 
often  just  an  oscillator  driv- 
ing one  or  maybe  two  paral- 
leled output  tubes.  With  no 
vfo,  mixers,  gang  tuning,  or 
even  bandswitching  (use 
plug-in  coils!),  the  transmit- 
ter could  be  a  pretty  simple 
affair. 

When  the  Novice  license 
was  created  in  1951,  it  re- 
quired the  use  of  a  crystal- 
controlled  transmitter  of 
less  than  75  Watts  input 
power  and  consequently  the 
one-stage   power   oscillator 


became  a  popular  home- 
brew item.  The  output  ob- 
tainable from  a  crystal  oscil- 
lator is  limited  primarily  by 
the  power  sensitivity  of  the 
tube  used  and  the  amount 
of  rf  current  the  crystal  can 
handle  before  fracturing. 
Some  of  those  war-surplus 
crystals  were  pretty  rugged, 
but  even  the  smaller  FT-243 
quartz  blanks  worked  fine 
with  the  sensitive  tubes  be- 
ing developed  for  the 
postwar  radio  and  TV  boom. 
Single-tube  oscillators  soon 
were  common  on  the  80-  and 
40-meter  Novice  bands,  and 
gradually  some  really  mem- 
orable designs  emerged  from 
the  crowd- 
One  of  the  cheapest  ham 
transmitters  ever  sold  came 
out  in  1960  — the  Ameco 
ATC-1 .  a  one-tube  6V6  oscil- 
lator selling  in  kit  form  for 
less  than  S20  It  was  rated  at 
a  full  15  Watts  input  on  80 
and  40  and  came  complete 
with  all  tubes,  a  crystal,  and 
even  a  punched  chassis!  Per- 
haps the  cleverest  example 
of  cheap  and  simple  trans- 
mitter construction  is  a 
design  from  the  1950  ARRL 
Handbook  which  takes  full 
advantage  of  a  feature  then 
common  in  commercial  re- 
ceivers. Perhaps  as  a  hold- 
over from  the  days  when 
vacuum  tubes  were  very  ex- 
pensive, many  of  the  re- 
ceivers of  that  time  had  the 
audio  for  driving  head- 
phones taken  from  a  low- 
level  stage  so  that  the  big 


Call  Toll 


^rth@ 


^ 


»> 


Wf  4fad^n  INtEw  or  USED 
Gall  for%ricQ^n  available 
^      USED^diJi  -^-    * 


The  front  panel  is  dominated 
The  wide^ange-output  circuit 
ly  anytblng. 

audio<3utput  amplifier  was 
really  used  only  with  the 
speaker. 

Once  resigned  to  using  the 
headphones  only,  the  ama- 
teur could  unplug  the  un- 
used audio  tube  and  build 
his  transmitter  around  it 
—  perhaps  using  some  handy 
orange-crate  slats  for  a  chasr 
sis.  A  short  cable  and  an  oc- 
tal plug  fashioned  from  the 
base  of  a  carefully-broken 
tube  would  then  allow  the 
transmitter  to  draw  its  fila- 
ment and  B+  power  from 
the  receiver's  power  supply: 
out  of  the  same  socket  that 
previously  held  the  output 
lube!  No  whining  in  those 
days  about  the  high  cost  of 
ham  equipment! 

Noncrifical  Circuit  — 
Easy  To  Copy 

The  "1950s  Special'^  de- 
scribed  here  runs  between 
10  and  30  Watts  input  de- 
pending upon  the  tube  type 
and  power-supply  voltage 
used.  Output  power  ranges 
from  3  to  15  Watts,  and 
that's  plenty  for  making  lots 
of  solid  contacts,  particular- 
ly if  a  good  antenna  system 
is  used.  The  circuit  shown  in 
Fig,  1  will  work  with  a  616, 
6V6,  or  6K6  tube.  White 
those  tube  types  are  com- 
mon (they  were  popular  for 
use  in  the  audio  stages  of 
TVs,  radios,  and  phono- 
graphs), the  circuit  is  so  non- 
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by  the  tune  and  load  controls. 
will  load  power  into  practical- 

critical  that  just  about  any 
power  pentode  in  the  10-to- 
20-Watt  class  wilt  work  if  the 
socket  wiring  is  arranged  to 
suit  the  tube  pinout, 

The  oscillator  itself  is  the 
grid-plate  circuit  familiar  to 
anyone  who  has  studied  for 
the  FCC  amateur  exam  The 
output  circuit  is  a  pi-net- 
work  chosen  for  its  ability  to 
match  a  wide  range  of  loads 


Behind  the  attractive  front  panel  the  layout  is  true  bread- 
board.  Not  pretty^  but  simple  and  effective.  The  single  tube 
plugs  into  the  center  socket;  the  two  on  the  right  are  for  crys- 
tals. Wires  taped  across  the  top  of  the  panel  are  receiver  an- 
tenna and  power  leads. 


and  simultaneously  provide 
a  high  amount  of  harmonic 
rejection  Unlike  the  mod- 
ern "no  tune-up/'  solid-state 
equipment,  this  transmitter 


will  load  up  into  almost  any- 
thing—even the  proverbial 
damp  string.  A  single-pole 
doubte-position  slide  switch 
adjusts  the  pi-net  for  either 
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fig.  h  Schematic  of  the  one-tube  transmitter  and  its  power  supply. 


MESSAGE  PROCESSOR  TERMINAL 


MPT3100 


Message  processing  Is  now  available  for  radio  conimunlc:at!ons 
systems.  The  MPT3100  Is  a  complete  up-date  of  the  popular 
HAL  DS3100  RTTY  terminal,  adding  the  ability  to  store  RTTY 
messages*  edit  them«  and  retransmit  them  singly  or  In  preset 
groups.  ALL  of  the  previous  features  of  the  DS3100  and 
MS031 00  are  retained  and  new  mailbox  commands  are  Includ- 


ed. The  editor  may  be  used  with  any  file  that  Is  stored.  The 
MPT3100  Includes  ASR  (Auto  Send-Recelve),  MSO  (Message 
Storage  Option  -  ''mailbox"),  and  TRO  (Traffic  Relay  Option) 
modes.  The  NPT3100  is  a  new  software  package  that  works  In 
ANY  DS3100  with  MSO3100  circuit  board.  Some  of  the  fea- 
tures of  the  MPT3100  are: 


NEW  FEATURES  OF  MPT3100: 

•  Automatic  storage  of  all  received  text  in  files  separated  by  the  standard  "NNNN"  terminator  (TRO-REC  mode) 

•  Full  editing  capability  of  all  files  stored  by  mailbox  (MSO)  or  by  TRO  storage 

a  Edilor  allows  insertion  or  deletion  of  text  in  any  part  of  a  stored  message  -  15  keyboard  edit  commands 

•  Editor  may  be  used  even  while  receiving,  transmitting,  or  storing  messages  *  even  when  MSO  mailbox  is  in  use 

•  Files  may  be  renamed,  created  in  the  editor,  cut  into  smaller  files,  and  deleted  with  keyboard  commands 

•  Message  files  may  be  transmitted  singly  or  in  batches 

•  Transmitted  messages  may  be  serial-numbered  automatically 

•  The  full  format  requirements  for  NAV  MAR  COR  MARS  NTP-8tA)  are  supported 

•  New  TRO  commands  include;  RXON,  RXOFF,  DIR,  SEND,  STOP,  RESUME,  RESTART,  EDIT,  CUT,  CREATE.  QUIT. 
RENAME,  DELETE 

•  On-screen  status  indicators  showi  TRO  mode;  bytes  of  memory  remaining;  file  names  being  recorded,  transmitted,  and  edited 

•  MSO  maiiboK  .SDIR  directory  command  revised  to  shorten  time  required  for  transmission 

•  New  .DIR  [filematch]  and  .SDIR  [fiiematch]  mailbox  commands  give  listing  of  only  file  names  that  include  tfllematchl 

•  Programmable  "header  ID"  for  each  mailbox  transmission 


MSO  Mailbox  Features; 

•  Programmable  MSO  call-up  command 

•  Mailbox  may  be  controlled  by  external  station  to  store  message 
files,  read  files,  delete  files,  and  list  the  file  directory 

•  DS3 100  operator  may  perform  all  MSO  oi>eratiQn5  on  the  key- 
board without  transmitting 

•  Mailbox  transmissions  Include  user- prompting  and  automatic 
CW  and  RTTY  indentif icaiion 

•  HELP  messages  are  provided  to  assist  the  new  user  In  opera- 
tion of  the  mailbox 

•  All  mailbox  messages  stored  may  also  be  edited ,  renamed,  and 
transmitted  using  TRO  commands 

•  MSO  commands  are:  .DELETEp  .DIR,  ,DIR  If^Gmatch), 
.ENDRLE,  .FILEHELP,  ,HELP.  ,KY10N/OFF, 
.KY20N/0FF.  PRiNTON/OFF,  .QBF,  .READ,  .RYS, 
,SDIR,  -SDIRtfilematchl.  .WRITE 


DSSIOOASR  Terminal  Features: 

•  Send  and  receive  ASCII,  Baudot,  Morse  codes 

•  ASCII  or  Baudot  at  45,  50,  57,  74,  100,  110,  134.  150,  300. 
600,  1200.  2400,  4800,  and  9600  baud^  full  or  haif  duplex 

•  Morse  code  at  1  to  175  wpm 

•  FuH  length  72  character  line  /  24  line  screen  display. 

•  50  line  pre -type  on-screen  transmit  buffer 

•  True  "ASR*'  operation  -  pretype  transmit  text  while  receiving 

•  150  line  receive  display  buffer 

•  MSO  3100  adds  32K  bytes  of  addit!onai  storage 

•  12  inch,  P31  green  display  bulit-in 

•  Control  functions  are  clearly  marked  on  keytop 

•  On-screen  status  indicators  with  real -time  indication 

•  Upper -lower  case  ASCQ  with  ALL  control  codes 

•  Current  kxap  or  RS232  RTTY  input/ output 

•  Positive  and  negative  Morse  key  outputs 

•  ASCII  printer  output  prints  Baudot,  Morse,  or  ASCII  text 

•  Operates  on  105-130  /  210-250  VAC  50-400  Hz  power 


WHEN  OUR  CUSTOMERS  TALK,  WE  LISTEN  -  and  we  have  been  listening.  Rather  than  making  a  proven  product 
ob»olete  —  a  product  that  Is  well  known  and  respected  for  Its  reliability  and  capabilities  —  HAL  has  completely  re- 
written the  software  of  the  DS3100  to  offer  the  features  that  our  communications  customers  have  been  asking  for. 
A  full  year  in  the  preparation,  these  are  features  that  could  only  be  designed  by  people  who  know  and  operate  RTTY. 
Best  of  all,  ANY  DS3100  can  be  miKllfled  at  the  factory  to  Include  the  MPT3100t  In  marked  comparison  to  other 
radio  equipment  that  Is  made  obsolete  by  new  models  every  6  to  12  months,  llie  DS3100  lives  on  —  a  full  4  years  af- 
ter Its  announcement. 


uSL 


HAL  COMMUNICATIONS  CORP 

BOX  365 

URBANA,  ILUNOIS  61801  ^M 


If  you  are  really  serious  about  your  RTTY*  look  to  HAL,  your 
REAL  RTTY  company. 

Please  write  for  even  more  details  about  the  MPT3100  Mes< 
sage  Processor  Term  tnal .  Call  your  dealer  or  HAL  for  prices  and 
how  to  get  a  new  MPT3100  or  to  arrange  for  modification  of 
your  present  DS3 1 00. 


^Sfi«  List  of  Advettisers  on  page  t14 
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The  separate  power  supply  is  built  almost  completely  from 
TV-set  components.  Neatly  built,  it  doubles  as  a  useful  gener- 
al-purpose power  supply. 


80-  or  40-meter  operation, 
and  a  panel  lamp  in  series 
with  the  plate  power  lead 
makes  a  cheap  and  effective 
replacement  for  the  usual 
milliammeter 

In  a  similar  vein,  a  second 
lamp  is  used  as  an  output- 
power  indicator  in  a  version 
of  the  ''Poor  Ham's  Variable 
Rf  Ammeter"  (see  Fig.  2), 
This  circuit  is  a  real  cla5- 
sic  — the  bulb  is  shunted 
across  a  portion  of  the  an- 
tenna lead  with  the  distance 
between  clips  determining 
the  drive  to  the  tight  This 
surprisingly  sensitive  in- 
dicator is  thus  easily  adjust- 
able for  a  wide  range  of  im- 
pedance and  power  levels 
The  dimensions  given  in  Fig, 
1  are  suitable  for  loads  of 
around  50  Ohms,  and  the 
more  flexible  arrangement 
shown  in  Fig.  2  can  be  used 
if  necessary  with  random- 
length  endfed  antennas. 

The  only  unnecessary  frill 
added  to  the  circuit  is  a 
4PDT  lever  switch  used  to 
control  the  transmit-receive 
switching  of  the  transmitter 
and  its  companion  one-tube 
receiver  (more  on  that  later). 
The  ac  switch  on  the  front 
panel  is  not  used,  for  rea- 
sons explained  shortly. 

The  power  supply  is  built 
as  a  separate  unit.  This  isn't 
strictly  necessary,  but  I 
wanted  to  build  the  trans- 
mitter on  a  real  breadboard, 
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and  for  safety's  sake  an 
enclosed  metal  chassis  is  re- 
quired for  the  power  supply 
Another  important  consider- 
ation is  that  the  supply  can 
then  be  used  on  other  proj- 
ects in  the  future. 

One  nice  feature  of  the 
older  TV  receivers  is  that 
they  usually  have  a  power 
transformer  instead  of  the 
series  filament  string 
"ac-dc"  type  of  setup  These 
transformers  provide  for 
6-volt  filaments  and  about 
275  volts  on  either  side  of  a 
center  tap  — perfect  for  a 
small  transmitter.  If  you 
have  a  choice,  look  for  a 
black  and  white  set  because 
of  its  smaller  (and  lighter) 
transformer.  Some  of  the 
older  color  sets  have  power 
transformers  more  suitable 
for  500-Watt  linears  than 
15-Watt  oscillators!  In  any 
case,  the  power  transformer 
and  filter  components  of  my 
supply  all  came  from  Joe 
Ham's  Curbside  Parts  Em- 
porium (see  photograph). 

Real  historical  honesty 
would  require  the  use  of  a 
vacuum  rectifier  tube,  but  I 
cheated  slightly  and  used  a 
more  modern  pair  of  TV-set 
silicon  diodes;  they  are 
smaller  and  cooler  than  the 
tube.  Feel  free  to  use  what- 
ever you  have  or  can  get  the 
easiest,  however.  After  all, 
that's  what  this  project  is 
all  about. 
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Fig.  2.  Poor  ham's  variabte  rf  ammeter  as  used  with  endfed 
antenna  system. 


What  About  TVI? 

Old-timers  who  remem- 
ber breadboard-style  trans- 
mitter construction  also  will 
remember  the  TVI  problems 
which  contributed  to  the 
use  of  the  metal  chassis,  pi- 
networks,  and  coaxial  cable. 
There  are  two  reasons  why 
TVI  is  not  a  big  problem 
with  this  transmitter:  (1)  Its 
low  input  power  keeps  any 
harmonics  that  much  weak- 
er to  begin  with,  and  (2)  the 
pi-network  does  an  excel- 
lent job  of  filtering  the  an- 
tenna output.  While  the  sig- 
nal reaching  the  antenna  is 
pretty  clean,  the  grid  circuit 
of  the  oscillator  is  rich  in 
harmonics  and  direct  radia- 
tion from  the  transmitter 
wiring  may  be  a  problem.  In 
my  case,  the  transmitter, 
when  operating  on  40  me- 
ters with  the  6L6,  produces 
noticeable  cross-hatching 
on  channel  5  when  the  TV 
and  transmitter  are  in  the 
same  room  The  sets  next 
door  are  completely  unaf- 
fected, as  is  my  own  TV 
when  it's  moved  to  the  ga- 
rage 75  feet  behind  the 
house. 

Operation  on  80  meters  is 
TVI^free,  and  several  simple 
precautions  can  reduce  the 
local  40-meter  problem  Us- 
ing the  lower-power  6V6  or 
6K6  tubes  helps  consider- 
ably. A  proper  balanced 
drpole  is  better  than  a  ran- 
dom-length  endfed  wire  an- 
tenna since  less  rf  gets  acci- 
dentally coupled  into  the 
house  wiring,  plumbing,  etc. 
Harmonic  generation  and 
radiation  also  are  reduced 
significantly  if  the  plate-tun- 


ing control  is  adiusted  slight- 
ly to  the  low-frequency  side 
of  the  peak<jutput  point. 

TVI  is  an  unsavory  sub* 
ject  to  bring  up  in  a  transmit* 
ter  construction  article,  but 
the  issue  should  be  faced. 
Interference  is  not  a  real 
problem  with  my  set,  and  I 
took  no  particular  precau- 
tions against  it  during  con- 
struction. If  you  live  in  a 
crowded  apartment  com- 
plex, however,  it  might  be 
wise  to  build  the  transmitter 
on  a  metal  chassis.  Placing 
all  the  grid-circuit  compo- 
nents under  the  chassis  and 
then  screwing  on  a  metal 
bottom  plate  will  go  a  long 
way  towards  preventing 
even  the  minor  TVI  I  ob- 
served. 

Construction  Tips 

I  built  my  transmitter  on  a 
7"  X  b%  "  pine  board  which 
is  %"  thick.  A  6"  X  SVi" 
piece  of  1,/16"  aluminum 
serves  as  the  front  panel  and 
mounting  support  for  many 
of  the  components.  The  sev- 
eral tube  sockets  are  screwed 
to  the  board  using  y4"-long 
wood,  plastic,  or  metal  spac- 
ers as  standoffs.  Newer 
hams  may  not  know  the 
trick  of  using  an  octal  sock- 
et for  crystals:  The  popular 
FT-243  holders  will  plug  in 
nicely.  I  wired  my  socket  as 
shown  in  Fig.  1  so  that  a  crys- 
tal can  be  plugged  in  any 
pair  of  holes  and  still  make 
proper  electrical  contact. 
Some  of  my  crystals  are  real 
old-timers  and  have  oddly- 
sized  pins  To  accommo' 
date  tht'stv  I  also  added  the 
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The  standard 2. S-mH  ti  chokes  (the  right-hand  pair)  are  nice  to 
use  if  you  can  get  them.  Several  TV-style  chokes  (left-hand 
pair)  in  series  will  work  just  as  well  in  this  low-power  circuit 


old-style  6-pin  tube  socket 
visible  in  the  photograph.  In 
a  pinch,  even  a  real  crystal 
socket  would  work! 

Much  of  the  rf  circuit  and 
ground  wiring  is  done  with 
thick  copper  house  wire 
with  the  insulation  stripped 
off  Many  of  the  smaller 
components  are  supported 
simply  by  soldering  them  to 
these  heavier  bus  wires.  Use 
insulated  wire  for  the  high- 
voitage-dc  circuits  though, 
and  make  an  effort  to  mini- 
mize the  amount  of  exposed 
conductor  in  the  plate  and 
screen  circuits.  Be  careful  to 
choose  a  socket  for  the  pan- 
el lamp  which  has  both  con- 
tacts insulated  from  ground. 
Some  sockets  automatically 
ground  one  side  of  the 
bulb  — a  real  health  risk  in 
this  application.  My  lamp 
socket  has  a  pretty  red  jew- 
el but,  to  be  honest,  I  usual- 
ly look  at  the  bulb  by  peek- 
ing over  the  top  of  the  panel . 

The  power  and  antenna 
wires  connect  to  the  trans- 
mitter through  an  old-style 
barrier  strip  mounted  on  the 
rear  of  the  board.  Those 
wires  could  just  as  well  be 
soldered  to  several  salvaged 
TV  terminal  strips  if  you 
dofi't  have  the  screw-type 
connector.  My  transmitter 
has  a  panel-mounted  ac- 
power  switch  to  control  the 
external  power  supply.  This 
isn't  a  good  idea  because 
the  115  volts  gets  exposed 


on  the  rear  terminal  strip.  I 
never  used  the  switch  for 
anything,  and  the  front- 
panel  space  woufd  have 
been  better  utilized  as  a 
mounting  place  for  the  crys- 
tal socket.  That  also  would 
remove  the  temptation  to 
reach  behind  the  panel  and 
change  crystals  while  the 
B+  is  applied. 

For  the  sake  of  historical 
authenticity,  the  plate-cir- 
cuit pi-network  coil  ts 
wound  on  a  cardboard  tube 
salvaged  from  a  roll  of  toilet 
paper.  These  tubes  aren't  as 
sturdy  as  they  used  to  be, 
and  it  was  necessary  to  give 
this  one  several  heavy  coats 
of  varnish  before  it  was  stiff 
enough  to  take  the  winding 
tension  of  the  wire  without 
collapsing  The  coil  requires 
about  12  feet  of  #20  wire 
Solid  hookup  wire  is  ideaL 
but  wire  salvaged  from  the 
secondary  of  an  audio<»ut- 
put  transformer  or  deflec- 
tion yoke  will  work  fine,  too. 
Of  course,  fust  about  any  of 
the  commercial  air-wound 
coil  stock  could  be  used,  but 
there  is  a  lot  to  be  said  for 
the  thrill  of  building  as 
much  as  possible  of  this  rig 
with  your  own  hands! 

To  wind  the  coil,  first 
punch  several  small  holes 
about  Va  "  apart  near  each 
end  of  a  3"  section  of  the 
cardboard  tube  Clamp  one 
end  of  the  length  of  wire  in  a 
vise  and  stretch  the  copper 


Second-hand  crystals  come  in  many  sizes ^ all  of  them  use- 
ful! Many  hams  prefer  the  standard  FT-243  holders  (second 
from  left]  which  means  that  the  others  are  cheaper  to  buy. 
The  ^'universal  crystal  pin-grabber'"  (far  right)  will  hold  any 
of  them. 


out  by  pulling  on  the  far  end 
to  get  it  straight  and  kink- 
free.  Thread  the  end  through 
one  pair  of  holes  on  the 
form  leaving  ab*"  tail  for  the 
coil  lead  and  then  wind  the 
23  turns  on  the  form  as  you 
walk  towards  the  vise  ff  the 
coil  is  wound  too  loosely  it 
will  not  hold  its  shape;  too 
tightly,  and  the  cardboard 
tube  will  collapse.  After 
winding,  thread  the  end  wire 
through  the  other  pair  of 
holes  and  then  spread  the 
turns  out  to  evenly  cover 
about  two  inches  of  the 
fomi.  When  it  looks  as  neat 
as  possible,  the  turns  can  be 
fixed  in  place  by  running 
several  beads  of  model  ce- 
ment down  the  length  of  the 

wiring.  At  first  I  mounted  the 
coil  in  the  transmitter  using 
only  the  leads  for  support. 
That  wasn't  stiff  enough  with 
the  soft  wire  I  had  used,  so  I 
added  a  few  drops  of  glue  to 
steady  it  against  the  back  of 
the  front  panel. 

The  plate-  and  load-tun- 
ing capacitors  were  sal- 
vaged from  old  broadcast 
receivers  The  tuning  capac- 
itor is  a  single  365-pF  section 
while  the  loading  capacitor 
has  two  sections  in  parallel 
to  total  about  700  pF  When 
the  bandswitch  is  in  the 
80-meter  position,  an  addi- 
tional 470  pF  is  added  to  the 
loading  capacitor.  That 
won't  be  necessary  if  you 
can  scare  up  a  tuning  capac- 
itor with  three  or  more  sec- 
tions totaling  1000  pF  or 
more. 

Old-fashioned    pi-wound 


rf  chokes  are  a  rare  item 
these  days,  but  fortunately  a 
suitable  substitute  can  be 
found  in  many  old  TV  sets. 
The  TV  chassis  I  salvaged 
for  parts  had  four  small 
single-section  chokes  in  it. 
Their  inductance  values 
ranged  from  .5  to  .8  mH,  so 
several  placed  in  series 
make  a  good  replacement 
for  the  old  2,5-mH  standard. 
The  transmitter  requires  two 
chokes,  and  at  first  I  used 
two  2.5-mH  units  from  my 
junk  box.  That  worked  fine, 
but  I  found  by  experiment 
that  the  transmitter  worked 
just  as  well  if  a  single  TV 
choke  was  used  in  the  cath- 
ode circuit  and  the  three  re- 
maining units  were  series 
connected  in  the  plate  cir- 
cuit 

The  biggest  problem  in 
collecting  parts  for  this  little 
transmitter  is  finding  some 
crystals,  and  the  only  eco- 
nomical solution  is  to  get 
them  from  other  hams.  It's 
been  years  since  low-band 
crystal  control  was  popular, 
but  hams  rarely  throw  any- 
thing away.  Any  amateur 
flea  market  is  tikefy  to  turn 
up  someone  with  a  box  full 
of  ham-band  crystals  priced 
at  not  more  than  fifty  cents 
apiece-  Twenty-five  cents  is 
a  good  price,  but  try  offering 
the  fellow  a  buck  and  a  half 
for  the  whole  box.  If  the  flea 
market  doesn't  pan  out,  talk 
to  some  of  the  older  fellows 
in  the  local  club*  Don't  be 
afraid  to  buy  old-style  crys- 
tals in  odd-looking  holders 
(see  photograph};  they  work 
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fine  and  make  interesting 
additions  to  your  collection 
of  rocks. 

No  sockets  for  them?  Try 
old-style  tube  sockets  er- 
as a  last  resort— use  a  cou- 
ple of  alligator  clips  on  the 
end  of  some  stiff  pieces  of 
wire  and  build  a  ''universal 
crystal  pin-grabber"  into 
your  transmitter.  As  a  final 
solution  to  the  crystal  pro- 
curement problem,  you  can 
always  use  the  3.579-MHz 
burst  crystal  from  a  junked 
color  TV  set.  The  biggest 
trouble  there  is  that  every 
color  set  in  the  neighbor- 
hood is  radiating  energy  on 
that  frequency  and  you  may 
have  to  put  up  with  a  lot  of 
unnecessary  interference  in 
your  receiver. 

I  built  this  transmitter  for 
use  with  the  one-tube  regen- 
erative receiver  described  in 
"The  Tube  Returns"  (73,  De- 
cember, T982)  To  make 
combined  operation  easier, 
the  transmitter  send-receive 
switch  incorporates  some 
features  which  aren't  strictly 
necessary.  The  minimum  re- 
quirement is  for  a  transmit- 
standby  switch  which  opens 


the  transmitter  B+  line  on 
standby.  Having  an  old 
4PDT  lever  switch,  I  wired  it 
so  that  Jn  addition,  it  (1)  con- 
nects the  antenna  to  the  re- 
ceiver on  Receive,  (2)  shorts 
the  receiver  antenna  input 
on  Transmit  and  [3)  opens 
the  receiver  B-h  fine  on 
Transmit.  Depending  upon 
your  needs  and  resources, 
you  can  add  any  or  all  of 
those  extra  functions. 

The  front  panel  was  fin- 
ished off  with  gray  paint  and 
press-on  lettering— very  un- 
authentic for  a  1955  replica. 
My  excuse  is  that  the  sal- 
vaged panel  was  already 
painted  and  scratched  up 
from  its  previous  use.  Don't 
feel  that  you  have  to  apolo- 
gize to  anyone  if  your  ver- 
sion features  unfinished  alu- 
minum  and  penciled-on 
control  labels.  Many  of  the 
original  one-tubers  didn't 
even  have  a  front-panel  — 
just  parts  mounted  on  a 
board  or  inverted  cake-pan 
chassis! 

The  separate  power  sup- 
ply is  pretty  conventional  in 
circuit  and  layout.  My  col- 
lection of  parts  fits  nicely  on 


Parts  Ltst 

Preferred  values  are  shown  on  the  schematic;  a  usabfe  range 

of  substitute  values  is  given  here. 

C1,C2 

20  or  more  uF  at  350  or  more  working  volts 

C3,C4 

.001  to  .01  uF,  400  V  or  more 

C5,C6 

.001  to  A  uf,  400  V  or  more 

C7 

10  to  56  pF 

CB 

220  to  390  pF 

C9-C14 

,001  to  .05  uF,  400  V  or  more 

CI  5 

,001  to  .01,  600  V  or  more 

C16 

Single  section  ol  broadcast  variable,  365  pF 

CI  7 

390  to  680  pF 

018 

2  or  more  parallefed  sections  of  broadcast  vari- 

able, 700  pF  or  more  total 

D1.  D2 

1  Amp  or  more,  800  or  more  piv  (TV  rectifier 

diodes) 

R1 

220k  to  470k,  1/2  Watt 

R2 

100k  to  470k,  1/2  Watt 

R3 

22k  to  39k,  1  Watt  (may  be  2  parallel  1/2-Watt 

resistors) 

LI 

TV  power-supply  choke  (TyplcaHy  1  H  at  350  mA) 

or  any  choke  rated  1  H  or  more  at  75  mA  or  more 

L2 

23  turns,  2"  long,  1-5/8*  diameter,  #24  or  heavier 

wire,  tapped  at  9  turns.  Turns  and  dimensions  may 

vary  by  +/-  20% 

RFC1 

,5  to  2.5  mH,  TV  set  rf  chokes  In  series 

RFC2 

1.5  to  2.5  mH,  TV  set  rf  chokes  in  series 

T1 

TV  power^supply  transformer.  220  to  325  volts  ac 

on  each  side  of  center  tap  at  50  mA  or  more,  and 

6.3  volts  at  1  Amp  or  more 

a  S^xg^xa*  chassis.  The 
power  transformer,  filter  ca- 
pacitors, choke,  bypass  ca- 
pacitors, and  miscellaneous 
hardware  were  all  salvaged 
from  the  TV  chassis  shown 
in  the  photograph,  A  full- 
wave  rectifier  using  two  TV 
power-supply  diodes  is 
mounted  on  a  terminal  strip 
under  the  chassis.  Any 
diodes  rated  at  more  than 
800  volts  and  1   Amp  wilt 


work  fine,  as  will  any  of  the 
common  rectifier  tubes 
(5Y3,  5Z3,  5V4,  5U4,  5R4, 
etc.).  A  bottom  plate  covers 
the  under-chassis  wiring  for 
safety  and  neatness. 

If  you  have  trouble  find- 
ing a  real  chassis,  you  can  al- 
ways use  an  inverted  baking 
pan  — the  bread-pan  size 
should  be  about  right  For  a 
bottom  cover  use  a  piece  of 
board  cut  to  fit  tightly  just 
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BUYING  PARTS 

Readers  living  In  truly  remote  parts  of  the  US  or  on  isolated 
Pacific  atolls  may  genufnely  not  be  abfe  to  scrounge  parts,  so 
here  Is  a  list  of  mall-order  suppliers  for  the  major  transmitter 
components: 

•  Fair  Radio  Sales,  1016  E.  Eureka  St,  Lima  OH  45S02  (1962 
Catalog). 

Power  transformer  cat.  no.  TB1 RX03LB/FGC-29     $5*95 

Finer  choke  cat.  no,  TF1  RX04LB/FGC^29       3.96 

6 L6  tube  (unused!  but  not  new)  3.00 

Octal  sockets  {2-hole  mounting.  3#35(t)  1.05 

S13.9S 

•  John  Mtthna  and  Sons,  Inc.,  PO  Box  62,  East  Lynn  MA 
01904  (Catalog  #23,  Spring  1932), 

3  broadcast  tuning  caps                       cat.  no.  SP-1 17  $1 ,00 

(ask  for  AM  style) 

40-meter  crystal  (choose  1  freq:  7.025, 7.050, 7.075)  1.00 

10  l-mHrf  chokes  l.OO 

Filter  capacitor                                       cat.  no.  MC-6  .25 

6  slrde  switches  {SP011                        cat  no.  SW-103  1 .00 

10  ceramfc  disc  caps  1 .00 

{ask  for  eight  .015  1  kV,  one  22  pF,  and  one  270  pF) 

3  key  jacks                                                cat.  no.  H-38  1 .00 

3-Amp,  1000'piv  diodes  (2®  45(t  each)  .90 

3  Indicating  fusehofdars                     cat.  no,  SP-30-21  1.00 

$8.15 

Meshna  has  a  $10  minimum  order,  you  mtght  want  to  wntefor 
their  catalog  first  and  see  what  else  looks  good. 


•  Radio  Shack  (19fi2  catalog). 

Barrier  strip 

Knobs  (2) 

Alligator  clips 

1.5-Afuses(3) 

470k,  1/2*W  resistors 

47k,  1/2-W  resistors  (parallel  for  R3) 

#47  lamps  (2) 

6^V,  60-mA  tamps 


274-670 

$1.39 

274-407 

1,29 

270-380 

U19 

270-1274 

.59 

271-042 

.19 

271-042 

.19 

272-1110 

.69 

272-1144 

.99 

*6.52 


Total  project  cost:  $13.95 +  8.15 -1-6.52  =  $28.62,  With  a  little 
effort  put  rnto  scrounging  parts,  the  actual  cost  should  be 
something  under  five  dollars.  If  your  immediate  circle  of 
friends  fails  to  produce  a  suitable  TV  set,  remember  that 
many  supermarkets  have  bulletin  boards  where  "want"  no- 
tices can  be  posted  at  no  cost.  And  don't  overlook  the  possi- 
bility of  putting  a  want  ad  in  the  local  newspaper.  Something 
tike  this  should  produce  results:  Old  TV??— Ill  Haul  it  Away 
Freel  Experimenter  desires  donations  of  old  working  or  non- 
working  TVs  and  radios  for  educational  project.  Let  me  fielp 
clean  your  cellar! 
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inside  the  bottom  opening 
and  secured  in  place  with 
wood  screws.  Don't  forget 
to  include  an  ac  line  fuse 
even  if  you  have  to  buy  the 
holder.  My  supply  is  good 
for  375  volts  at  200  mA  or 
so,  and  6 J  volts  at  3  or  4 
Amps.  The  transmitter  will 
draw  at  most  75  mA  of  B  + 
current  and  fess  than  an 
Amp  at  63  volts. 

Tuning  Up 

Before  actually  discuss- 
ing tune-up,  let's  discuss 
safety.  There  are  high  volt- 
ages exposed  on  the  compo- 
nents and  wiring  of  this 
transmitter  That's  easy  to 
forget  in  these  days  of  tran- 
sistor equipment  and  1 2-volt 
power  supplies.  Remember 
that  the  high  voltage  is 
there,  and  remember  that 
the  filter  capacitors  will 
stay  charged  for  some  time 
after  the  ac  is  turned  off. 
Watch  your  fingers!  Watch 
out  also  for  small  children 
or  pets  when  you're  using 
this  rig.  This  little  transmit- 
ter is  a  lot  of  fun  to  use 
but  don't  let  an  accident 
zap  your  enjoyment 

With  only  two  controls, 
tuning  up  doesn't  take  much 
time.  The  procedure  is  basi- 
cally the  dip-and-load  oper- 
ation used  with  most  tube* 
type  transmitters  Connect 
an  antenna  or  dummy  load 
(a  7-  or  10-Watt,  llS-volt 
bulb  works  fine  as  a  dum- 
my), plug  in  a  key  and  crys- 
tal, and  turn  on  the  power 
Eighty-meter  crystals  will 
work  on  80  or  40  by  the  way, 
but  the  output  power  is  cut 
almost  in  half  when  the 
transmitter  is  doubling,  so 
40-meter  crystals  are  recom- 
mended for  that  band.  Set 
the  loading  capacitor  to 
maximum  capacitance,  hit 
the  key,  and  rotate  the  tun- 
ing capacitor  until  a  dip  in 
plate  current  is  reached 
somewhere  around  the  mid- 
dle of  the  capacitor's  range. 
As  always,  minimum  plate 
current  (as  indicated  by  a 
drop  in  the  brightness  of  the 
plate-current  indicator  bulb) 
corresponds  with  maximum 
power  output 


The  complete  two-tube  station,  ready  for  action.  The  6SN7 
receiver  was  described  in  the  December,  1982,  issue  of  73. 
This  simple  and  inexpensive  setup  can  provide  solid  contacts 
over  hundreds  of  miles  on  the  80-  and  40-meter  bands. 


There  are  several  pecu- 
liarities of  this  circuit  which 
will  be  observed.  Tuning  the 
output  network  also  affects 
the  oscillator  portion  of  the 
circuit  so  the  dip  is  not 
always  as  sharply  defined  as 
it  would  be  in  a  plain  ampli- 
fier-output stage.  If  the  out- 
put is  tuned  too  far  below 
resonance,  the  oscillator 
will  quit  entirely  and  the 
plate  current  will  jump  to 
some  high  level.  The  desired 
dip  is  found  at  a  plate-tuning 
setting  just  a  little  on  the 
low-capacity  side  of  the 
point  where  the  oscillator 
starts.  When  the  transmitter 
is  fully  loaded,  the  dip  is 
sometimes  hard  to  observe 
on  the  plate-current  bulb 
and  the  output<urrent  lamp 
will  then  provide  a  better 
tuning  indicator. 

Operating  Hints 

The  best  way  to  initiate  a 
contact  with  this  little  rig  is 
by  calling  CQ,  Practically 
everyone  else  on  the  band 
will  be  using  a  vfo  and  su- 
per-selective receiver,  so  un- 
less the  other  station  just 
happens  to  be  very  close  to 
your  crystal  frequency,  the 
chances  of  making  a  co^^ 
tact  by  answering  a  CQ  are 
poor.  A  good  antenna  will 
always  help,  and  having  sev- 
eral crystals  for  each  band  is 
also  an  asset    Last  but  not 


least,  don't  let  the  low  pow- 
er level  discourage  you.  In 
the  last  ten  years  there  has 
been  quite  an  upswing  in 
QRP  activity,  and  many 
hams  operate  entirely  with 
power  outputs  lower  than 
that  offered  by  this  one- 
tuber.  Remember  that  at  the 
distant  receiver,  10  Watts  is 
only  about  an  S-unit  and  a 
half  weaker  than  100  Watts! 

I've  been  using  the  one- 
tube  transmitter  as  a  com- 
panion to  my  one-tube  re- 
generative receiver.  Like  the 
transmitter,  the  receiver  was 
built  with  the  goaf  of  dupli- 
cating something  a  15-year- 
old  Novice  might  have  con- 
structed around  1955.  To- 
gether, the  two  pieces  of 
gear  make  a  nice  matched 
station  and  have  provided 
many  enjoyable  hours  of  air 
time. 

The  receiver  has  plug-in 
coils  which  provide  plenty 
of  bandspread  on  both  80 
and  40,  but  operation  has 
mostly  been  on  80  meters 
during  the  early  evening 
hours.  Forty  meters  at  night 
is  just  too  big  a  challenge  for 
the  receiver,  although  sever- 
al daytime  contacts  have 
been  made  on  that  band 
without  difficulty.  Eighty  is 
an  ideal  band  for  this  type  of 
equipment:  The  lack  of  in- 
terference, strong  stable 
propagation,    and    slightly 


better  receiver  performance 
all  contribute  to  long  and 
enjoyable  contacts. 

The  biggest  practical 
problem  is  spotting  the  trans- 
mitter's crystal  frequency 
with  the  receiver.  Presum- 
ably, this  wasn't  as  much  a 
bother  in  the  old  days— con- 
tacts just  didn't  always  oc- 
cur on  one  frequency  as 
they  do  now.  I  solved  the 
spotting  problem  by  cheat- 
ing a  little:  A  weak  test  sig- 
nal is  generated  by  plugging 
the  crystal  into  a  simple 
transistoroscillator  circuit. 
Perhaps  some  reader  can 
suggest  a  more  authentic 
spotting  procedure. 

Relax  and  Enjoy 

One  of  the  amazing 
things  about  ham  radio  is  its 
great  variety.  Equipment 
can't  get  much  cruder  than 
the  station  described  here:  a 
40-year-old  circuit  design  us- 
ing obsolete  salvaged  parts 
and  hand-built  with  carpen- 
ter's tools.  Yet  this  set  can 
provide  reliable  communi- 
cations over  hundreds  of 
miles.  Most  impressive  of  all 
is  that  more  often  than  not 
when  1  exchange  signal  re- 
ports with  that  distant  ham 
and  his  $1200  transceiver,  I 
give  him  the  same  RST  579 
he  honestly  gave  me!  [I 
make  it  a  habit  to  get  a  sig- 
nal report  before  1  describe 
my  equipment  — that  avoids 
the  "sympathy  vote")  You'll 
also  find  that  nothing  seems 
to  get  past  the  standard  hel- 
lo/good-bye contact  habit 
faster  than  a  description  of 
this  two-tube  ham  station. 
Often  I  can  almost  see  the 
tears  in  the  other  fellow's 
eyes  as  he  tells  me  about 
similar  equipment  built  and 
operated  in  the  dim  past, 

rd  be  the  last  to  claim 
that  you  can  set  the  band  on 
fire  with  this  little  transmit- 
ter, but  1  will  promise  that 
it's  an  almost  zero-cost 
source  of  great  entertain- 
ment. Discover  (or  rediscov- 
er) for  yourself  the  flavor 
ham  radio  had  in  the  days 
before  passband  tuning  and 
digital  readout.  Build  it— 
and  enjoy  it!  ■ 
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16 
MODELS 


MFJ-941C  300  Watt  Versa  Tuner  II 

Has  SWR/Wattmeter,  Antenna  Switch,  Balun.  Matches  eveiything  1.8-30  MHz:  dipoles,  vees, 
random  wires,  verticals,  mobile  wtiips,  beams,  balanced  lines,  coax  lines. 


Ham  Radio'w  momt  popular 
antenna  tuner.  Improwed,  tt>o. 


95 

(+S4) 


Fastni  leliing  MFJ  tuner  ,  .  .  because  it  has 
the  most  wanied  features  at  the  best  price 

Matches  everything  from  U-30MHz:  dipoles, 
inverted  vees.  random  wires,  verticals,  mobile 
wtujis,  beams,  balanced  and  ct^x  Imes. 

Rm  up  to  300  watts  RF  power  out^. 

SWB  artd  dual  range  wattmeter  (300  &  30 
watts  tut!  scale,  forward /reflected  power)  Sensr 
live  meter  measures  SWR  to  5  watts. 

MFJ.900  VERSA  TUNER 

MFJ-900 


95 

I  +  S4) 


Milches  coai,  random  wirts  1  S  30  MHz 
Maladies  yp  to  2Q0  watts  output;  efficient  air- 
wound  inductor  gives  more  watts  out.   5x2x6". 
Use  Illy  friftsccivff,  solid  state  or  tube. 
Operate  li  har>ds  with  one  antenna. 
2  OTHER  200W  MODELS: 

MFX901,  $59,95  (  +  $4),  like  900  but  includes 
4.1  balun  lor  use  with  balanced  lines. 

MFJ-11010,  S3S.95  l  +  M),  tor  ramlom  wires 
QfHy;  Great  lor  apartment,  moielt  camping,  c^pera- 
Uon,  Tunes  1.fi-30  MHz, 

MFJ-984  VERSA  TUNER  IV 


9 


* 


MFJ-9B4 

$OOQ95 


Up  ta  3  KW  PEP  and  rt  matches  any  feedlme. 
1  a  30  MHz,  coax,  balanced  or  random. 

to  imp  RF  tmmtttr  assures  max.  power  at 
mm   SWfl   SWR/Watimeter.  tor /rei  ,  2000/200W 
II  position  dual  inductor,  ceiarr^c  switch 
7  pos.  art  switch  250  pt  6KV  c^.  5x14x14'V 
3110    watt    dnnMny    lui,    4:1    ferrile    balun. 
3  MORE  3  KW  MODBJ:  liFJ9&V  ^239  95 
(f$10),   Itke  984  less  ant.   switch,   ammeter. 
MFJ^at.  $239 J5  (-f  $10).  like  984  less  am- 
meter.   SWRmatlmeter     HFJ  4811,    $209.95 
(  +  |10).  itke  982  less  anl  switch. 


RfKible  antenna  switch  selects  2  coax  lines, 
direct  or  through  tuner,  random  wire/balanced  line, 
or  tuner  bypass  tor  dummy  load. 

12  position  efficient  atrwound  inductnr  tor 
lower  losses,  more  watts  mt 

Bultt-ffl  4:1  Muii  for  balanced  lines.  1000V 
capaciKK  spacing. 

Works  wtth  all  sohd  state  or  tube  ngs. 

Easy  10  use,  anywhere.  Measures  8x2x6'\  has 

MFJ*049B  VERSA  TUNER  II 


O© 


MFJ-949B 


$ 


139 


95 

(  +  54) 


HF/t  beil  300  wait  Versa  Tuner  11. 

imcilci  tvffyttilfli  from   1.8-30  MHz.  coax, 
landoms,  balanced  lines,  up  to  300W  out|KJt, 
sol  id- state  <x  tubes. 

TtiMi  otrt  $WR  on  dipoles,  vees,  fong  wires, 
venicats,  whips,  beams,  quads. 

fiuitt4n  4:1  balun.  300W,  50  ohm  dummy  load, 
SWR  meter  and  2  range  wattmeter  (300W  &  30W). 

G  position  antenna  switch  on  front  panel,  12 
position  air  wound  ind^tor,  coax  connectors,  bind- 
ing posts,  black  and  beige  case  10x3x7". 

MPJ-A89  VERSA  TUNER  V 


MFJ^989 


^329 


95 


New  smaller  sizo  matcties  new  smaller  rigs  — 
only  f0  3/4Wx4  1/2Hx1 47/80". 

3  KW  PEP.  250  pr6KV  caps.  Matches  coax, 
balanced  lines,  random  wires  1  B  30  MHz. 

fitler  indocttif,  3  digit  turns  counter  plus  spnn 
ner  knob  for  precise  induciance  control  to  get 
tlvat  SWR  down 

BuiH'in  300  will,  50  ohm  dummy  load, 

Buill-in  4:1  fcrrtte  balun. 

Buitl'in  lighted  2%  meter  reads  SWR  plus  for 
ward/reflected  power   2  rartges  (200  a  2000W). 

i  postlion  airt.  switch.  Al    cabmei.   Tilt  bait 


SO  239  connectors.  5way  binding  posts,  fin- 
Jsfted  in  eggsheN  white  wttli  walnut- grained  sides. 
4  Other  300W  Models:  MFJ-94aB,  S79.95 
(  +  S4],  like  941 C  less  balun.  MFJ-945,  379.95 
(  +  S4K  like  941 C  less  antenna  switch.  MFJ^944« 
$79.95  (  +  $4).  like  945.  less  SWRWattmeter, 
MFJ-943.  $69.95  (  +  $4).  like  944.  less  antenna 
switch.  Optional  mobfle  bracket  foT  94 1C.  940B. 
945,  944,  S3  00, 

MFJ.9e2  VERSA  TUNER  III 


MFJ-d62 


^229 


95 

(4S10) 


Run  up  to  1.S  KW  PEP,  match  any  teed  line 
from  1  8  30  MHz. 

Buit-bi  SWR/Wattmeter  has  2000  and  200 
wan  ranges,  forward  and  reltecled 

6  potilion  antenna  switch  liandles  2  coax  lines 
(direct  or  throuQii  tuner),  wire  and  balanced  lines. 

4:1  balun.  250  pf  6KV  cap.  12  pos  Inductor. 
Ceramic  switches  Black  cabinet,  panel. 

AliOTHEfl  1.5  KW  MODEL:  MFi  961,  S189.95 
t  +  |10j,  similar  but  (ess  SWfVWattmeter. 

MFXIOh  3  foot  coai  mm  conneclors,  S4.95. 


To  order  or  for  your  near«st  deafer 

J    CALL  TOLL  FREE    [lag" 
l1  800-647-1800  ' 


For  le^ 


■it 


to  ,   order  or  repair  status. 


outside  continental  US.  and  inside  Miss .  call 
601323  5869 

•  AN  MFJ  products  uncondilionally  guaranteed  lor 
one  year  (except  as  noted). 

■  Products  ordered  fnim  MFJ  art  rttumaUt  within 
30  days  for  full  refund  {less  shipping). 

•  Add  shipping  &  handling  chari^es  In  amounli 
ihown  in  parefilhises. 


Write  for  FREE  catalog,  over  60  products 

ENTERPRISES, 

INCORPORATED 

Box  494.  Mississippi  Slate.  MS  39762 


MFJ 
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39.95 


Commuiiications  Design,  Inc. 


1 B04  E.  YliORiikftan  St 


^t9 


MORSE  ONE  KEYER 


Iambic  Operation  for  Squeeze  Keys 

Self  Completing  Dots  &  Dashes 

Adjustable  Volume  &  Side  Tone 

AIJ  CMOS  Design 

Relay  Keying  —  Fast  Acting  Reed 
Keys  Any  Rig 

Sturdy  Black  Anodized  Alumfnum  Cabinet 

Self  Contained  Power  Supply  (9  v  Battery) 

Call  Of  Wriifl  For  Free  Catalog  Of  Other  CDI  Product* 


COMIiUNJCATlOKS  DCSUIifi.  IHC 
ifiWi  VOLUME 


iX    CASH  DISCOUNT— CASH 3 EPS  CHEOC  OR  H/O 


AZDEN 


MINI-PRODUCTS 


PCS-500      i  rtTtB   MAMOtCUO,  , .*,.,,,.  30#* oo 

pcs-40«o  75  kmn  rncBO-carP'UTER,*»*«««*304*oo 

BUTTERNUT  ANTENNAS 

l'flCV-3  2    rCT¥H    ^/2    MrtVE    rOLLI»CrtR.,,,  .31*00 

2    MCV  ?    rtTEft    CtlLLlMEJWf,  *_ ...,  .30.75 

HF6V  iO-eO   PLUS    SO    PIETER    VERTICA.  ,  ,  i  t0*0O 

HF6V)t  SAI^    AS    ABOVE /SKALLET?    f^ACKAeC  .  127.0O 

TBR-160  HD    \bO    nCTEA    AUD    DN    KIT.  .  ,  .  ,  «^  ,  ,  45«0O 

CUSHCRAFT 

fli3    lQ-13    Si    ZO    nni    3    ELGPIENT    BEftM,  ,...*.  J  7i.  ^S 

A^    Ui-15    *c    20    MH2    4    ELEMENT    BEAM 22B.50 

HJ.bh./A'I^K  S^S  HPif^DWflHE  FOR  A3*ffW  S*  .  .  .  *  ,  41 .  30 
rt^l~|*  144-146  HHl  19  ELet1E^fTS.  .*..,.**- 63*00 
-.  ^  10- IS- 20-40  li  1/4  HAVE  VERTICAL ...  .63*  00 
flW-S  ) 0-15-20-40-80  n  1/4  WAVE  VERT  ICflt,.  90.  76 
10-3CO  ?a  HMZ  3  ELEneNT  &:¥  WALKER  ^AN.76*50 
10-4CD  re  rtHZ  4  ELEfCMT  SOf  HftLKER  geAH.9O.O0 
13-3C0  21  flHZ  3  Ei^EfCHT  SKV  MALKE»  ^A*1.ir7.0O 
13^4CD  21  i*II  4  ELEttENT  SKY  MMJCER  BEAf1|04.SO 
20-3CD  1*  MHI  3  ELEr^WT  SKV  WALKER  Beflftl74.30 
20-4CD  I*  f«2  4  ELEMENT  SKY  HALXER  0EO«242,50 
Arts- 147  14^-148  rtHI  MOBILE  MAE  WOUNT.  .  ,  •  Z7.  93 
ATS' 147  146-146  rtMI  KKILE  TRUIW:  MOUMT.,^7,95 
AI47-11  146-14S  i»4I  11  EkEPCNT  BEAU.  ,  *  *  ,30- OO 
A14?-201  l*45fI47  f*ir  20  ELEftMT  BEATI.  .  .  *6^.  OO 
AF^I-2B  134-164  flHZ  RfMSD  fiANECR,  •  *  «  «  . '^  .  .  34«  92 
fll44-U  144  f*tZ  It  ELEHEKT  BEAM.  ..,,,,* -36. 00 
A144-J0T  |4S  iWZ  lO  EL£J«NT  TWIST. ..**•,  44-99 
A144-20T  145  i*^Z  20  ELEfCMT  TWIST. .--,.  .69,  50 
21 4B  144-146  MHZ  14  ELEMENT  BOOIER- • • -  - « f * S" 
Z14rB  14  ELEMENT  BOOMER. .-..**..-**---- -^9. 30 
617-66  6  METER  6  ELEMENT  ^Qf^R.  ...>...  ISO. OO 
MANY    OTHER    ANTENNAS     IN    STOCK    AT    5AVI3B 


I    MlhilATURE    4    BAHO    mjAD.  .  . 

MACO  POWER  SUPPLIES 


200A  S/L  B  AW*  i/L  6  AM^  C/L  4 

2010  S/L  12  AflP  I/L  10  At*»  C/1^  i 

a02Q  S7L  24  AMP  I/L  20  A***  C/L  12 

2030  S/4.  36  ATP  l^V  30  ATV"  C/t,  IB 


132.00 


,4*.&9 
.54.00 
.66.90 


MFJ  PRODUCTS 


flFJ-lOa    1^/24    HOUR    CLOCK ,..-,., 

nFil-202    RF    MOI^E    BMIDGE^ ..,«.«»• 

nFJ-Z62    1    KW    Df?Y    DllTiny    LOAD.  .......••■■ 

HFJ-30B    e    BAND    5W    L4:>NVE:F^T{£IF^ ^ 

MFJ -3 11  I54-15BMH2  LUNV.  FDR  Z  M  SVN,.  ,  * 
MrJ-4Bl  MEMPRY  KEVER  SO  CHARACTER  MESS* 
MFJ -494  SUPER  KEYBOARD  50  CHARACTERS**. 
MFJ-496  BUFtR  KEVI*OAhO  25ft  CHARAt  tEftS.  * 
rtFJ-722  SUPER  CW/5SB  F  lLTER"OPTIMl  ZER*^. 
MFJ-02S/830  SNR/PCK  WATTMETER  W/B30  . , . 
r*^a-941C  fmi  TUNEH/SWR  MERETER  li4 
MFJ-9d9    3KW    TUICR   LDABEP. ..*.. 

rv^^-t60to  rtfiimon  wire  tuifr)....... 

MIRAGE  AMPLIFIERS 


-30.69 
-52.00 
- 57 . 25 
. 07 . 40 

,43*ec 

. 79.00 
245. 50 
297 *0O 
.6t.OO 
104.00 
, 79-00 
2S9.0O 
.34.90 


&-23  144-149  3  l«  JO  OUT^ *.._-,»,.,--,.* TB,50 
&-!<:«  144-149  to  IM  80  OLFT.  .,.«.«.*•••*••  157-00 
B-1016    t44-14B    lO    IN    160   OJT,  ^.  ..«*««.  ,244. OO 

B-3€it6    144-146    30    |N    160   OUT... .210.00 

D-lOlON  430-450  tO  IH  lOO  OUT.  ..«..,.  ..2B6^  95 
D-IOICHJ  430-45CI  lO  tN  100  IXIT,  *  ^  ,-.**- -2S6. 95 
rtf=-li    rtflTTMEREft   H/F*  *  *  .** I04,00 


DIAWA/MILLER 


CB-201  2  PDSITIUN  COAX  SJirflTCK,  .  ,  .  .  ,  i  * 
t:S'-40l  4  POSITION  COAX  SWITCH.**....* 
CN-320  l.e-iO  liMZ  5WR/POWFR  I1ETER-... 
C;N-540  5Q-I4a  MHZ  SwR/POWER  METER- *.- 
CN-620-B  l.e-lSO  MHZ  S»#»/PO*#?E  rETER. 
C**~603  14Ct-4&0  ml  SUR/PO*ER  ItTER.  * 
CN-720-B  l*e-150  PH^  SMR/FfMER  rCTER^ 
CNIOOIA    AOTQPIflTIC    AWTENNA    Tl«ER,  ,  .  ,  .  * 

ROTORS  &  CABLES 


^  .21.00 
. .62.93 

..69.75 
77  23 

. JOB.O0 

.  129. ao 

-  153.00 
.311.00 


TEMPO  RADIOS  &  AMPS 

S-1  2   MIR.    SYN*     143-147    MHZ.*. 

Sl-T  2  MTR.    SVN.    W/TT    PAD...... 

S-IS  2   MTR.    5    W#*TT    H/H    140-150 

S-15BEXP   2   MTR*    5    WATT    H/H    150- 160 
S-tST  SAME    AS   S-13   «!TH   TT    PAD*. 

S-iaTBEXPSAME    AS    S-15B    WITH    TT    PAD. 
ACH-13  rf^    QUICK    CHARIjER    FOR    S-1 3* 

CC-13  LEATVBH   CASE   FOR    SlS'S-,.- 

BP-lS  SPARE    BATTE:RV    PACK    FOR   S-l 

hn-l3  SPEAKER / Ml CROPHEME.  . 

B-SO  30    WATT    POWER    ATP. FOR   MAM^ 

S-aO  BO    WATT    F»f3MER   ATP. FOR 


MHl. 
MriZ  ■ 


-   a   *    * 

5"S. 

lEs! 
IE5. 


255*  00 
271.O0 
265, OO 
307.00 
293, SO 
322*50 
-54.00 
-  25*00 
-30-30 
.  36. 50 
.64.00 
14S.79 


HD-73    NJlIAMCE    y/METER    USES    6C   CAfi^E.  . . 
R6213<RGa  niL-SPCC*  CABLE    PER    100  FT..- - 

UIOO   ALLIANCE   U/AUTC^IATIC    DIAL    SET....* 
H0R-3OO    HYSAIN    DELUDE    DlStTAi-.  .*......  . 

AR2ZIL    TeL£K    AUTOMATIC    BEi-l-    ROTOR 

CD45EJ     TEl-El    METERED   ROtOft, ........ 

HATf    IV    TELEX    flERERED    W/WEDGE    BRAKE..... 

T2X    SUPER    DUTY    METERED    ii    WtOGE    BRAKE... 
a    CONDUCTOR    ROTOR    CABLE    PER    lOO    FT*-.*. 
B    CONDUCT OR    ROTOR    CABLE    ALL    e    G ABE- PER 
ICO  FT    RGB   SLtPERFLESt    W/PL259    INSTALLED* 
MINIATURE    RGa<RGBXl    PER    lOO    FT......... 

FViiii    75   OHM    CABLE   PER    FOOT . 


«.•*««» 


.99,00 
.2B.OO 

. 45. 25 
430.59 
,60.00 
103.00 
1 99.  75 
Z4a.>&9 
.17,00 
FT. ,33 
.29* BO 
.16*00 
• « . . 25 


TEN-TEC 


560  CORSAIR    l.a-SO  «MZ    KEW  TEN-TEC,  .,,  103^.  OO 

nA(]4  ATT    SSB/CW    10-B0t1  ANALOG 45e.OO 

545    200   WATT    SS&/CW    lO-SOfl    ANALOe.  .  .  .  .  .  73Q.OQ 

5eO   DELTA    200  WATT    SSB/CW    lO-16Qf1    D16..T65.0O 
444    MERCULES     i     KW    ArIP    W/POI^ER    ^JPPt- V .  .  1 6^. OO 

VOCOM  PRODUCTS 

2C025-2W   2    IN   25   OUT    2    METER    AMPl-IFIERT.  70, 75 

zcaaO"2w  2  IK  SO  out  2   meter  amplifier. 105,00 

2CIO0-S/25  W  IN  BO  W    iQO    WATTS  OUT. . . * 170.O0 


HY-GAIN 

TH7DXS  7  ELEJtNT  tt*lBAI«)  BEAtl. . 
TM3I1K3  3  ELEMENT  f RIBAND  BEAH.  * 
TH3JR5  3  EL£*«NT  TRIBANB  BEAM.. 
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amic insulators.  1 00 nylon  antenna  support  rop^{SD 
rnodels  only  501'  rated  for  lull  legaJ  power.  Aniefifi3S 
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Fred  f .  Bolduart  N6LM 
3402  Kettering  Court 
San  Mateo  CA  94403 


Build  the 
Revolutionary  Parastat 

After  some  rule-bending  and  wire-straightening, 

N6LM  discovered  the  parastat  antenna. 

It  has  gain  when  you  want  and  a  null  when  you  don't 


This  article  is  directed  to 
the  experimenter,  partic- 
ularly one  who  is  partial  to 
wire  antennas.  No  construc- 
tion information,  other  than 
minor  basics,   is   included. 


1/2  X  ir  FQRMLJLA 


^^ 


Fig.    T.    Square    half-wave 
radiator. 


■  »FEEO  l*OlllT 


Fig,    2.    Setup    for    vertical 
polar izat  ion. 
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The  individual  is  permitted 
to  fly  on  his  own.  A  wall,  a 
barn  door,  or  Grandma's 
old  curtain-stretchers  may 
be  used  for  a  test  stand. 

To  investigate  the  poten- 
tial of  an  antenna  for  a  re- 
stricted area,  the  old  idea  of 
the  square  radiator,  i.e.,  a 
half-wave  radiator  equilat- 
eral, fed  as  a  dipole,  was 
resurrected,  {See  Fig.  1.) 
Years  ago,  this  antenna  was 
used  as  the  basis  for  a  spi- 
der-web array. 
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fig.  J.  Quarter-wave  separa- 
tion between  legs. 


A  light  X-frame  was  made       %-inch  wooden  stock,  and 
up    of    6-foot    lengths    of       a  stand  of  scrap  plywood 
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Fig.  4.  Details  of  connpleted parastat  antenna.  Skeletal  config- 
uration guide ^2h1 00  MHz;  vertical  polarization;  zero 
broadside  null.  Radiation  resistance  is  38  Otims.  approximat- 
ing tfiat  of  a  close-spaced  radiator/director  beani  antenna. 


was  constructed  to  serve  as 

our  "test  bed/'  One-inch 
wire  finishing  nails  were 
lacked  at  two-inch  intervals 
on  the  far  ends  of  the 
X-f  rame  to  wrap,  or  support, 
our  experimental  antenna. 
No.  22  wire  was  used  in  our 
design  However,  no  18  bell 
wire  or  similar  light  copper 
Stock  would  be  preferable. 

It  is  essential  that  a  por- 
table grid -dip  meter  and 
sensitive  field-strength  me^ 
ter  be  available  for  pruning 
the  antenna  to  desired  fre- 
quency and  for  subsequent 
testing. 

Getting  back  to  our 
square  half -wave  radiator,  it 
loaded  well  but  its  perfor- 
mance left  much  to  be  de- 
sired. As  a  receiving  anten- 
na, it  was  no  match  for  a  ref- 
erence dipole.  Rather  than 
discard  our  efforts  com- 
pletely, we  decided  to  play 
around  with  an  unorthodox 
idea.  Let's  bend  a  few  rules 
and  see  what  happens  when 
another  element  is  placed 
inside  our  loop,  opposite  in 
phase,  and  driven  electro- 
statically in  parasitic  mode 
(hence  the  name  coined  for 
this  radiator:  the  "parastat'l 
See  Fig.  2. 

We  had  assumed  this  con- 
figuration woutd  lower  the 
resonant  frequency,  but  we 
were  not  prepared  for  the 
extent  of  variation.  At  this 
point  the  grid^Jip  meter  be- 
comes indispensable.  Start 
out  by  cutting  both  driven 
element  and  parasitic  ele- 
ment to  Vi  wavelength  of 
the  chosen  frequency,  in  our 
case  21.100  MHz.  A  single 
turn  in  the  center  of  each 
element  is  set  up  for  grid- 
dip-meter  insertion. 

Begin  pruning  the  ends  of 
each  element  for  the  desired 
frequency.  Due  to  the  prox- 
imity of  the  elements,  an  L/C 
relationship  exists  and  "pull- 
ing" will  occur  as  each  is 
pruned  to  the  frequency  of 
the  other.  Continue  pruning 
until  the  desired  frequency 
is  reached  and  the  elements 
"slide''  together  in  frequency. 

Our  antenna  has  now 
shrunk  significantly,   but  it 
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stfll  retains  some  desirable 
features.  It  still  loads  satis- 
factorily; it  approaches  the 
receiving  capability  of  the 
reference  dipole.  It  also 
shows  a  marked  increase  in 
directivity  and  the  broad- 
side null  is  accentuated. 
Noise  pick-up  is  greatly  re- 
duced; in  fact,  the  antenna 
is  now  quieter  than  the  refer- 
ence dipole.  On-the-air  test- 
ing was  favorable,  signal  re- 
ports were  OK,  and  some  DX 
was  worked. 

Considering  further  im- 
provement, we  decided  to 
try  %-wave  separation  of 
the  two  Vi'Wave  legs  of  the 
parastat,  resulting  in  Fig.  3. 
Plan  on  a  minimum  of  20 
feet  of  wire  for  each  ele- 
ment (21  100  MHz)  before 
pruning.  Our  test  frame  is  re- 
vamped to  accommodate 
the  new  structure. 

A  parastatic  element  is  in- 
serted and  pruning  is  again 
undertaken  to  reach  our  se- 
lected frequency.  A  consid- 
erable reduction  in  physical 
dimension  is  again  real- 
ized—to about  18%  shorter 
than  that  produced  by  the 
classic  formula  for  a 
VS^wave  dipole  This  system 
loaded  well,  showing  a  rea- 
sonable frequency  response 
each  side  of  the  selected  cut 
frequency.  The  system  was 
fed  with  300-Ohm  ribbon 
line.  A  Vi  -wave  Q  transform- 
er between  the  antenna 
feedpoint  and  the  300-Ohm 
line  was  also  tried  The 
V4  ^ave  Q  line  was  made  up 
of  a  short  length  of  RC-58/U 
grid-dip  cut  to  the  operating 
frequency.  A  transmatch 
was  used  for  tuning  the 
system. 

An  interesting  condition 
occurred  while  we  were 
checking  the  directivity  of 
the  system.  It  was  noted  that 
the  field-strength  meter  re- 
turned to  a  zero  reading  be- 
fore the  system  was  turned 
fully  and  completely  broad- 
side. Wondering  about  this 
somewhat  strange  behavior, 
the  field-strength  meter  was 
picked  up  and  moved  to  the 
system  on  a  line  broadside 
to    the    elements.    Nothing 
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happened  to  change  the 
zero  reading  even  when  the 
instrument  was  placed  di- 
rectly in  the  center  of  the 
system.  Very  intriguing  — a 
completely  dead  area,  de- 
void of  all  radiation.  Moving 
the  field-strength  meter 
about  in  this  "black  hole/'  it 
was  found  that  the  dead 
area  was  quite  extensive, 
several  feet  in  all  directions 
from  the  center  point  of  the 
system. 

Also  of  interest  rather 
than  two  doughnuts  or  cir- 
cles cheek  to  cheek  as  in  a 
dipole  radiation  pattern,  we 
found  a  definite  elongated 
figure  eight,  indicating  a  rea- 
sonably sharp  directional 
pattern. 

It  was  a  pleasant  surprise 
to  discover  our  latest  effort 
surpassed  the  receiving  ca- 
pabilities of  the  reference 
dipole.  It  was  nothing  in- 
tense or  remarkable,  but 
there  was  a  solid  lift  in  signal 
strength,  plus  a  significant 
decrease  in  noise  Signals 
formerly  masked  by  back- 


ground noise  became  read- 
able. Local,  stateside,  and 
DX  stations  were  worked  — 
all  continents.  And  the  base 
of  our  test  antenna  stood 
only  one  foot  above  grou nd. 

This  configuration  may 
be  of  interest  to  the  apart- 
ment dweller  or  the  amateur 
who  must  hide  his  activities 
in  restrictive  neighborhoods. 
It  works  out  nicely  from  an 
interior  room,  having  suffi- 
cient concentrated  directivi- 
ty to  punch  out  a  respect- 
able signal  In  areas  where 
certain  interfering  signals 
are  prevalent,  its  broadside 
black-hole  null  may  be  help- 
ful in  working  around  com- 
petition. It  also  suggests  a 
superb  HF  direction-finding 
mode,  in  that  the  null  will 
not  spin  out  upon  closure  to 
a  strong  signal  source. 

For  mechanical  consider- 
ations and  convenience,  21 
MHz  was  used  as  a  starting 
point;  however,  bolder  ama- 
teurs may  wish  to  project 
the  idea  to  the  lower  fre- 
quency bands.  ■ 
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A.  Lamendoh  KC2NT 
225  Kaymar  Drive 
Rochester  NY  14616 


Talk  Softly  and 
Load  a  Big  Stick 

Turn  a  six-foot  stick  into  an  antenna  that  will  ramrod 

your  signal  into  the  ether. 
And  when  you're  off  the  air,  you've  got  a  coat  rack. 


This  particular  antenna 
was  born  out  of  need 
for  a  compact  aerial  that 
could  be  carried  easily  and 
set  up  qutcklv-  primarily  for 
indoor  use  but  also  for  out- 
door application,  without 
need  to  suspend  the  system 
between  two  points  To 
achieve  this  end  1  decided 
to  use  a  helicat-whip  con- 
figuration capable  of  work- 
ing on  ail  bands.  The  whip 
length  purposely  was  limit* 
ed  to  2  meters  (a  little  over 
6  feet -or  79"). 

The  helix  was  wound  on  a 
collapsible  varnished  bam- 
boo fishing  pole  This 
choice  is  the  least  expen- 
sive and  most  easily  avail- 
able. The  pole  is  sold  as  a 
three-piece,  3-meter  length 
(10-foot)  unit,  but  to  allow 
for  easy  indoor  use  when 
desired,  it  was  cut  to  the 
aforementioned  2-meter 
length,  consisting  of  two 
sections  which  fasten 
together. 

For  indoor  use,  a  wooden 


POi^ 


ALUMINUNi 
PLATE 


board  bl  cm  by  61  cm  by  2 

cm  (24'^  by  24''  by  3/4")  was 
fitted  with  a  vertical  plate 
of  aluminum  at  the  board's 
center.  The  plate  was 
drilled  to  accommodate 
two  6-32  mounting  screws  to 
hold  the  antenna  pole  at  its 
lower  portion.  The  mount- 
ing holes  were  drilled  7.62 
cms  [3  inches)  apart,  This 
method  of  construction  fa- 
cilitates moving  the  aerial 
around  in  the  house  (and 
cellar).  Ease  in  moving  it 
also  proves  useful  in  por- 
table camping  type  of  oper- 
ations See  Fig.  1. 

Since  the  plug-in  portions 
of  the  pole  consist  of  cop- 
per-plated ferruie-like  fas- 
teners, these  were  taped 
over  to  allow  the  magnet 
wire  to  be  wound  over  the 
metal  portion  and  still  have 
a  measure  of  good  insula- 
tion. A  length  of  #16  enam- 
eled wire  42.6  meters  [140 
feet)  long  was  wound  on  the 
pole  as  indicated  in  Fig,  2. 
Since  my  antenna  was  in- 


tended mostly  for  indoor 
use,  the  pole  was  not 
weatherproofed. 

The  antenna  has  beeii 
loaded  on  the  80-,  40 ,  20-, 

15-  and  10-meter  bands  by 
means  of  a  random-wire  an- 
tenna tuner.  However,  es- 
pecially on  the  SO-fTieter 
band,  a  very  good  ground- 
ing system  is  important.  An 
swr  ratio  of  less  than  1.1  to 
1  has  been  achieved  on  all 
bands. 

At  my  location  the  aerial 
grounding  system  has  taken 
the  form  of  a  water-pipe 
ground  plus  a  counterpoise 
wire  about  a  quarter  wave 
long.  The  counterpoise  was 
cut  primarily  for  the 
80-meter  band  and  made  to 
extend  around  the  radio- 
room  floor.  Care  must  be 
taken,  as  the  end  of  the  wire 
becomes  hot  with  rf.  Be- 
cause of  the  importance  of 
good  grounding  tech- 
niques, following  are  some 
observations  on  developing 
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fig  2. 


good  grounds  for  indoor  or 
portable  operation. 

A  bad  ground  system  re- 
sults m  difficultv  tn  cou- 
pling the  transmitter  to  the 
antenna  and  creates  poor 
harmonic  suppression  re- 
sulting in  TVI  and  RFI.  This 
is  due  to  (1)  creation  of  an 
additional  impedance  level 
because  of  transmitter- 
chassis-system -to-ground 
impedance,  (2)  loss  of  rf 
power  in  poor  grounds  as  a 
result  of  radiation  in  the 
transmitter's  power  cord, 
cabinet,  and  ground  system 
itself,  and  (3)  partial  loss  of 
effect  of  chassis  bypassing 
resulting  in  harmonic  cur- 
rents radiating  out  rather 
than  being  bypassed  to 
ground  because  the  chassis 
is  not  then  at  ground  poten- 
tial. 

The  first  and  easiest  ap- 
proach to  a  good  system  is 
to  connect  the  ground  at  a 
metal  cold  water  pipe.  This 
should  preferably  be  done 
at  the  point  where  the  pipe 
from  the  local  water  supply 
enters  the  dwelling  Anoth- 
er useful  ground  point  is  the 
metal  pipe  feeding  the  out- 
door garden  hose.  [Be  sure 
that  the  piping  is  of  metal 
and  not  of  plastic  as  it 
sometimes  is.) 

A  counterpoise  wire  (or 
wires)  is  most  useful  (and 
many  times  an  additional 
necessity)  as  an  alternative 
to  obtaining  a  good  ground 
system.  That  is  especially 
true  in  outdoor  portable 
use  or  when  setting  up  a  rig 


in  a  hotel  room  when  travef- 
ing.  The  counterpoise  con- 
sfsts  of  one  or  more  wires 
connected  to  chassis 
ground.  Each  of  the  wires  is 
cut  to  a  length  equal  to  .2  to 
.25  wavelength  for  each  of 
various  bands.  The  wires 
may  have  to  be  trimmed 
down  a  little  at  a  time  to  get 
the  most  efficient  ground  as 
indicated  by  swr  readings 
while  the  transmitter  is 
loaded  into  the  aerial.  How- 
ever, the  surest  way  of 
checking  out  the  total  sys- 
tem is  to  use  an  antenna  im- 
pedance bridge. 

Either  or  both  of  the 
grounding  methods  just  de* 
scribed  plus  use  of  an  effi- 
cient random^ire  antenna 
tuner  will  help  load  this  heli- 
cal antenna  on  all  bands. 
With  regard  to  the  random- 
wire  tuner,  every  radio  ama- 
teur should  have  this  ac- 
cessory. It  makes  for  more 
flexibility  in  antenna  appli* 
cation,  not  limiting  the  oper- 
ator to  a  particular  type  of 
antenna    and    operating 


band.  It  allows  for  use  of  al- 
most any  wire  length  for  all 
amateur  bands. 

The  antenna  cost  for 
basic  materials  was  four  dol- 
lars for  the  bamboo  pole 
and  two  dollars  and  a  half 
for  surplus  enameled  mag- 
net wire.  The  latter  was  easi- 
ly obtained  from  a  local 
transformer  repair  com- 
pany. 

As  to  antenna  efficiency, 
with  an  output  power  of  20 
Watts  on  80-  and  40-meter 
CW,  with  the  aerial  in  my 
cellar  radio  room,  consistent 
reports  of  5-5-9  to  5-7-9  have 
been  received  at  medium 
distances.  This  performance 
indicates  that  with  place- 
ment of  the  antenna  out- 
doors, it  should  perform  as 
well  or  better  than  the  com- 
mon 30-foot  base-loaded 
vertical.  The  six-foot  helical 
antenna  thus  has  the  advan- 
tages of  compactness,  ease 
of  installation,  and  physical 
durability  when  the  aerial 
has  been  carefully  weather- 
proofed,  ■ 


AT  LAST! 

This  service  will  be  availabte  nationally.  Lab  tested  S  time  proven 
modifications  professionally  installed  in  your  amateur  Hancfy-Talkie  2M, 
220,  440,  MH2  transceiver  by  Henr/  Radios  warranty  technicians 

(KNOWN  AS  "A&W  PRODUCTIONS") 


HAVE  ALL  PL  TONES  AVAILABLE  AT  YOUR  FINGER  TIPS 


OutbCbard  the  dip  awitchf  H^v^  It  neatty  Jnlayod 
Into  the  b9Ck<:averotyour  Hand^'TqlNlo  making 
all  32  PL  Tonss  SeJeclable  at  m  monisnfi 

tzfi  Qis/t  your  own  f^J?  S«rid  i  to  14  writtt  youf 
Hand^T9iufl  iMt  vkI  w«  dd  th«  t^t^BrtJoml 
nstalttiipon  for  you, 

•55  Wa  win  imtall  a  new  PL  snd  inl:ay  rhe  dip 
switch  Into  the  tMok  cas/0t  pf  your  H^ncV Talkie 
rs^y  Id  Qp^mt*. 

Svi«l  ufi  your  Handy^TalKid  unit  arNd  a  check  or 
mofm»  cfttks  p4a  £3.50  kn  i^vlpping  and  lum^ 
big  xmfitk^  to  AAW  l>Aa[>uCTK>NS.  IMC. 


f  oir  TSMPO  units  !he  dip  switch  is  i/ilaved  Irrle 
the  Push- IQ^ Talk  bar.  TTie  TEMPO  S  tS  wlH 
have  ths  dip  switch  Inlay &d  Jnto  the  baek  covef. 

■4S  We  wUI  inetal  a  NEW  BATTE  RV  B  EATE  R 
in yoitf  TEMPO  S-t ,  9^,  S-»,  S-S  AEAPV  lo 
Opv«t«.  VouF  New  Butt^y  B#iit0r  «■  iMe  the 
i«ni«  l^ciL ««  Bw  ctivgor  with  no  n«w  h«j«s  afi^ 
HsguEation  cvcytts  lauift  mto  unH  ComA4  wilh 
CiQiir  Liightff  AjC^ptu^  wtth  intBrnaJ  fuae 

CONTACT  AAW  PROOUCTtONS  FOR  SPE- 
CIAL MODIFICATIONS  YOU  MAV  WAMT 
TO  NAVE  DONE-  WE  SPECIAUZf  IN  THE 
TEMPO  HANDY-TALKIES. 


WE  ARE  AN  OFROHLIBUPCr  REPAA  STATK>^ 
ALL  WORK  GUARANTEED  FDR  30  OAVS.  «HD  YOUR  ttANDY-TALKfE  AND  A  CHECK  OR  MONEY 

ORDER  TO; 


A^Ni 


PRODUCTIONS 


^164 


3305  PtfC4  BJ^..  S&^Ul  Mot^iCS 
Califdmta  &040B  {21 3i  828-9310 


^See  List  of  Adv^rtts^ri  on  page  1 T4 


CONTROL 

IN 

BASIC 


'  j: 


1        i  I 


FOR  $169.95 


No  Need  For 
-Assembly  Language 
-Development  Station 
■Expensive  Test  Gear 

.    .  Just  a  Teimmal 


tnniiiiiiimitmiiiiiiiinjjiji 

THE  JARR  Z8  BSC  CONTROLLER 
INCLUDES: 

•Tiny  Basic  Monitor  *RS'232  Serial  Line 

*Timer/Everit  Counter         *14  Parallel  I/O  Lines 
*4K  User  Epronn  or  Rann       *Expandabilityf 
•Over  2CM)  Pages  of  Documentation 


FOR  INTERFACING  TO: 

"Sensors         *Dispfays        'Keyboards 
*Trfacs  'Relays  'Switches 


*SCR*s 

*a;d  &  D/A 


APPLICATIONS: 

*  Heating  Control 
'Home  Security 
"Lighting  Control 
•Speech  Synthesis 


*  RDgraTYnet3ie  Rotor  Cortoler 
*RTTY  I  CW  Control 
*Home  Automation 


With  the  Jarr  Z8  ControHen  1000s  of 
dedicated  microprocessor  control  applica- 
tions can  be  realized. 


Development  of  a  control  program  is  easy! 

By  utilizing  simple  BASIC  commands,  create  a  program 
to  accomplish  your  specific  task.  When  your  program 
does  whet  you  want,  simply  download  From  RAM  to 
EPROM.  From,  then  on.  whenever  the  Z&  controller 
powers  up  rt  wiir  automatrcalfy  execute  your  control  pro- 
gram. 


JARR  Z8  Conf roller  Peripherats: 

'Epfom  ProgrammerCassette  Interface  (Model  #  ZS-ECI) 
"24  Line  Parallel  I/O  Card  (Model  #  Z8-PIO) 

'8  Channel  Relay  Control  Card  (Model  #  ZB-RCC) 

'2  Channel  Temperature  Sensing  Card  (Model  #  Z8  TSC) 
*  Breadboard  Interface  Card  (Model  #  Z8-  BIC) 

'Speech  Synthesizer  Card  (Model  §  ZS-SSC) 

Call,  Write  or  Circle  reader  service  number 
for  detailed  information  on  the  JARR  Z8  Con- 
trol Family. 

JARR  CORPORATION 

We  Make  Control  Easy" 


til 


9127  Benavides  SW 
Albuquerque,  N.M.  87105 
(505)831-0221  -209 
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AEA  once  igWn  breaks  ne 

ground  in  the  code  com- 
munications field  with  the 
new  model  MBA-RC  reader/- 
code  converter.  The  MBA-RC 
decodes  Morse,  Baudot  or 
ASCII  signals  off  the  air  and 
displays  them  on  a  large  32 
character  alphanumeric 
vacuum  fluorscent  display,  I 
addition,  it  will  output  Mors 
code  for  keying  your  transmit- 
ter. It  wiM  also  generate  RTTY 
(Baudot  or  ASCII  AFSK  two 
tone  output.  (170  or  850  H2 
shifts.)  Any  of  the  acceptable 
input  codes  can  be  converted 
to  any  of  the  specified  output 
codes  (any  speed  to  any 
speed).  If  you  have  any  of  the 
common  Baudot  RTTY  ter- 
minals as  an  exampfe.  you 
can  now  send  and  receive 
Morse  and  ASCII  with  your 
keyboard  and  printer.  You  can 
even  generate  ASCII  or 
BAUDOT  RTTY  using  your 
Morse  hand  key  or  memory 
keyer. 

Prices  and  Speclfioahons  sobject  to 

change  without  notice  or  obligation. 

Software  pcopyright  by  AEA, 


BRnrS  TWO-WAY  RADIO 
2508  N.  Atlanta  Rd. 
Smyrna,  GA  300B0 

(404)  432-8006 
1-800-241-2027    -ot 


Brings  you  the 
Breakthroughf 


HizgoT 


D 


owncorfVEBTEB  ^^^^ 


95 


API  ELECTROniCS 

RO.  Box  4532 

Las  Vegas,  Nevada  89106 

(702)  386-7029 


2300  MHz  Amateur  Downconverter 
Unequaled  in  performance  at  any  price. 


^213 


•  55  +  db  system  gain, 

•  Special  image  rejection  circuitry 

gives  additional  3  db  improvement 
over  other  designs. 

•  Unique  temperature  compensation 
circuit  gives  high  stability. 


•  HJghty  sensitive  for  very  weak  signal 
reception. 

•  Tunes  20O0  to  2500  MHz.     ' 

•  120*^  low  noise  amplifier  in  front  end. 

•  Complete  with  power  supply,  cables 
and  mast  mount* 

*HI  Zoot  =  total  absolu-ie  ulttmste  performance'. 


dB-Gain 


Because  we  build'em  better 


'Craftsmanship"  Is  not  Just 
another  buzz  word  at 
dB-Goia  rs  the  REASDN 
we're  in  busings. 

At  dB-Gdn.  we  pride  our- 
sefves  on  producing  tt>e  firmest 
quality  commefciol  grade 
antennas  for  use  by  Amateurs. 
Business  and  Goyemment. 

Lefs  face  it!  Most  Ham 
operators  have  thousards  of 
doHors  invested  h  thar  equip- 
ment nie  true  test-signal 
perfomnance-Gon  only  be  as 
good  OS  the  antenrca.  That's 
why  dB-Goin  doesnt  cut  comers 
at  the  expense  of  quoitv 

In  fact  commercial  grade  is  the 
ONLY  grode  at  dB-Goia  Serious 
Amateurs  demand  it 


to  last  longer! 

nothing  but  quality  comporents 
throughout  This  attentton  to  detail 
benefits  you  by  providing  better  per- 
formance and  a  nnor©  durctole 
antenna 

In  odditton,  d&Gain  antennos  are 
backed  by  a  warranty  that  builds 
confidence.  You  can  take  our  word 
for  ft  because  our  name's  on  ft. 


Thofs  why  d&Gain  antennas  ore 
bult  better  to  tost  longer.  For 
Information  can  (305)566-2200  a 
write  today  Dealer  inqiiries 
welcome! 


"bait  bvtt^r  to  lait  longor/ 


For  ©xampte,  check  out  the 
mobile  antenrx]  dispfcjyed  in  this 
ad.  (Available  in  450  MHz,  220 
MHz  and  Z  6.  lO.  15, 20  and 
40  rreters>  Ronn  tfie  rugged 
stainless  steel  whip  to  the 
heavy  gauge  fiberglass 
coll  houslng-you'll  firxJ 
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Software  Available  for  Six  Computers 


The  versa tifity  of  the  persona t  com- 
puter gives  you  a  whole  new  world 
with  the  Kantronics  rnterface"  and 
Hamsoff"  or  Hamtexf.  The  inter- 
face "  connects  to  any  of  six  popular 
computers  with  Hamsoft"  or  Ham- 
text "  giving  you  the  ability  to  send 
and  receive  CW/RTTY/ASCii.  An  active 
filter  and  ten  segment  LED  bargraph 
make  tuning  fast  and  easy.  All  pro- 
grams except  Apple,  are  on  program 
boards  that  pfug  directly  into  the 
computer. 

Hamsoft"  Features 

Split  Screen  Display 

1026  Character  Type  Ahead  Buffer 

10  Message  Ports-255  Characters  each 

status  Display 

CW-lD  from  Keyboard 

Centronics  Type  Printer  compatibility 

CW  send/receive  5-99  WPM 

RTTY  send/receive  60,  67,  75, 100  WPM 

ASCII  send/receive  110,  300  Baud 


Hamtexf".  our  new  program,  is  avail- 
able for  the  VlC-20  and  commodore 
64.  with  all  the  features  of  Hamsoff 
plus  the  ability  to  save  received  in- 
formation to  disc  or  tape,  variable 
buffer  sizes,  vie  printer  compatibil- 
ity, and  much  more.  Our  combination 
of  hardware  and  software  gives  you 
the  system  you  want,  with  computer 
versatility,  at  a  reasonable  price. 


Hamsoft^"  Prices 


Apple  Diskette 

S29.00 

Atari  Board 

$49.95 

vic-20  Board 

$49.95 

TRS-80C  Board 

$59.95 

Tl-99  Board 

S99.95 

Hamtexf  Prices 

VIC-20  Board 

$99.95 

Commodore  64  Board 

$99.95 

Suggested  Retail  $169.95 

For  more  information  contact  your  local  Kantronics  Dealer  or: 
Kantronics  1202    e.  23rd  street    Lawrence,  KS  66044 


Nick  fesf a  KbK  fS 
6420  DommicM  Avenue 
Cvp/ess  CA  9()bJ0 


Build  This  Cornerless  Quad 

for  2  Meters 

Here's  an  antenna  that  you  can  cut  comers  on. 

All  you  lose  is  high  cost 


A  little  over  a  y^^r  ago 
my  oldest  son,  Nick, 
now  KA60XP,  expressed  an 
interest  in  becoming  a  ham. 
Aiief  dusting  off  a  lot  ot 
vacuum  tubes,  it  became 
clear  that  some  new  equip- 
ment was  in  order-  Among 
the  things  purchased  was  a 
pair  of  two-meter  hand-held 
transceivers. 

Back  on  two  meters  after 
many  years,  I  wondered 
whether  I  could  work  some 
DX    and    contact    niy    old 


friend  Tom  WA6FtO,  Tom 
lives  some  50  miles  away 
across  Los  Angeles.  Our 
first  contact  was  via  re- 
peater but  left  a  lot  to  be 
desired  in  a  rag-chew,  with 
timers,  QRM,  and  breaks  to 
contend  with.  After  spend- 
ing a  modest  fortune  to  re- 
equip  our  ham  shack,  the 
prospect  was  dim  for  ob- 
taining a  linear  or  even  a 
commercial  high-gain 
2-meter  antenna,  Enter 
LC4ELQI 


It  is  the  answer  to  the 
question  of  how  to  boost 
your  signal  and  reception 
on  2  meters  at  the  lowest 
cost.  If  you  have  a  low- 
power  hand-held  and  want 
to  use  simplex  across  sub- 
stantial local  distances,  as  I 
did,  or  an  SSB  transceiver 
and  are  looking  for  the  real 
DX,  then  LC4ELQ  is  for  you 

It  stands  for  Low  Cost 
4-Etement  Loop  Quad.  The 
antenna  design  is  based  on 
the  4-element  quad  but 
with  some  Important 
changes  to  cut  costs  and 
simplify  construction.  A 
well-stocked  junk  box  may 
contain  all  the  necessary 
parts.  Even  if  you  have  to 
buy  all  the  parts  new,  ex- 
cept for  an  entire  case  of 


wire  (which  you  will  need 
only  a  small  portion  of),  the 
expense  will  be  under 
JlO.tXl 

Construction 

My  trip  to  to  iht?  junk  box 
yielded  some  i/4-inch 
schedule  40  PVC  pipe  left 
over  from  a  sprinkler  system 
installation  and  a  quantity 
of  #8  aluminum  ground  wire 
(Radio  Shack  #15-036)  left 
over  from  grounding  my 
low-band  rig. 

Since  I  was  interested  in 
the  design  which  would 
have  the  best  chance  of  be- 
ing self-supporting,  I  decid- 
ed to  make  the  elements 
loops  instead  of  squares. 
This  has  the  added  advan- 
tage of  allowing  adjustment 


The  LC4ELQ. 
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The  cut  T  being  positioned  on  boom.  The  hose  clamp  is  one 
of  two  which  will  be  used  to  secure  the  T  to  the  boom. 


Forming  the  bott  hook  and  the  90°  bend 


of  the  element  size  without 
the  constant  adjustment  of 
comers.  This  in  fact  proved 
very  handy  at  the  tuneHjp 
stage.  Due  to  the  stiffness  of 
the  #6  wire,  adjusting  cor- 
ners would  have  made  the 
antenna  look  like  it  had 
been  salvaged  after  being 
hit  by  a  truck 

Four  pieces  of  the  wire 
were  cut  to  length  for  a 
driven  element,  a  reflector, 
and    two    directors.    The 

lengths  were  determine?d  as 
in  a  2-meter  quad  design 
such  as  is  found  in  the/\/?/?L 
Antenna  BooL  plus  1  inch  to 
allow  for  forming  hooks  at 
the  attach  points,  less  the 
length  of  the  bolts  through 
the  boom  for  the  reflector 
and  director  elements.  In 
those  three  elements  the 
l/4Hnch  by  2-inch  bolts  serve 
as  1  inch  of  the  resonant 
length.  hacU  element  was 
then  formed  into  a  hoop 
with  the  ends  bent  at  90 
degrees  and  then  bent  to  fit 
around  the  bolt  and  screw 
heads. 

The  next  step  was  to 
prepare  the  boom  and  mast 
I  cut  the  10-foot  piece  of 
PVC  into  a  4-foot  and  a 
6-foot  length,  t  also  cut  the 
top  bar  of  a  PVC  T  [oint  in 
half  lengthwise.  The  stem 
portion  of  the  T  was  glued  to 
the  end  of  the  b-foot  piece 
of  tubing  to  form  the  mast.  I 


mounted  the  4-foot  length 
for  the  boom  in  the  U- 
shaped  cradle  formed  by 
the  remaining  top  of  the  T 
using  a  pair  of  1-1/2 -inch-di- 
ameter hose  ctampsThe 
hose  clamps  can  be  loos- 
ened to  allow  for  rotation  of 
the  boom  for  vertical  or  hor- 
izontal polarization. 

Three  1/4-inch  holes  were 
drilled  through  the  boom, 
one  for  the  reflector  and  one 
for  each  of  the  directors  A 
5^-inch  hole  was  drilled 
through  the  boom  for  the 
driven  element.  A  1/4-inch 
by  2-inch  hex-head  bolt  was 
passed  through  each  of  the 
larger  holes  with  a  pair  of 
flat  washers  on  each  side  of 
the  boom.  The  small  hooks 
at  the  ends  of  the  elements 
were  slipped  between  the 
washers  at  each  side  and  a 
nut  used  to  fasten  the 
assembly. 

For  the  driven  element,  a 


The  end  of  each  element  should  look  like  this.  Length 
measures  in  the  table  are  from  the  90^  bend  to  the  one  at  the 
opposite  end.  The  hook  is  not  included  in  the  dimension. 


#8  by  i/4-inch  sheet- metal 
screw  was  inserted  in  each 
side  of  the  boom.  Each 
screw  has  a  pair  of  1/4Hnch 
washers  and  a  #8  washer, 
nearest  the  head,  mounted 
on  it  When  the  driven  ele- 
ment is  mounted,  the  shield 
and  center  conductor  of 
50-Ohm  coax  are  connect- 
ed, one  to  each  screw  The 
screw  acts  as  a  terminal  to 
connect  the  coax  to  the  an- 
tenna. Solder  or  crifTip  #8 
spade  lugs  to  the  end  of  the 
center  conductor  and  shield 
to  ensure  good  attachment 
to  the  antenna. 

To  tune  the  antenna,  I  ad- 
justed the  element  lengths 


and  spacings  until  the  anten- 
na provided  a  nearly  perfect 
match  to  the  transceiver 
across  the  entire  2-meter 
band.  This  gave  me  a  proto- 
type antenna  with  a  few  ex- 
tra holes  in  the  boom,  The 
final  lengths  are  shown  in 
the  table  of  elemenl  lengths. 
Be  sure  to  note  that  the 
table  gives  the  length  be- 
tween the  90<legree  bends 
and  not  to  the  tip  of  the 
wire.  I  recommend  that  you 
form  a  90-degree  bend  and  a 
small  bolt  hook  on  the  end 
of  the  wire  and  then 
measure  to  the  next  bend 
point,  Make  the  bend,  allow- 
ing enough  wire  to  form  the 


KHOT  AT   EACH 
ELCHEMT 


FjSHtMa  LINE 

STfiBtLiZEHS 


IIEASUnC   TO  ftD"  BENOS 


Fig.  1.  Flement  setup. 


OPT  0FF    *J* 


Fig,  2.  Mounting  pattern  for  elements. 
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The  LC4ELQ  antenna  mounted  above  the  tribander. 


Element  fomed  to  boom.  Note  the  pair  of  washers  on  both 
sides  of  the  boom  with  the  element  between.  1  Vi-inch  bolts 
are  shown  in  this  picture:  2-inch  bolts  make  installation  of  the 
nut  easier. 
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Fig,  3.  Feedpoints  for  horizontal  and  vatical  polarization. 


hook  around  the  bolt  or 
screw,  and  then  cut  the  en- 
tire piece  off. 

In  making  the  swr  mea- 
surements, I  noticed  that  the 
relative  motion  between  the 
elements  was  enough  to 
change  the  swr.  To  prevent 
this  I  added  three  pieces  of 
fishing  line  tied  to  each  ele- 
ment and  to  the  ends  of  the 
boom  which  extend  beyond 
the  elements,  [f,  for  exam- 
ple, the  loop  is  fed  at  the  6 
o'clock  point  looking  at  the 


antenna  straight  down  the 
boom,  a  length  of  fishing 
line  runs  along  the  9, 12.  and 
3  o'clock  positions.  A  knot 
was  tied  at  each  element 
with  a  slight  inward  bend  of 
the  wire  at  the  knot  point  to 
retard  slippage-  The  ends  of 
the  three  pieces  of  fishing 
line  were  tied  together  and 
then  passed  through  spare 
holes  at  each  end  of  the 
boom.  George  NfaFhA,  in 
testing  copies  of  the  anten- 
na, found  that  squareness  to 


Fig.  4.  Antenna  pattern  measured  by  N6FFA  and  KD6EH  in 
miilivoits  of  signal.  The  LC4ELQ  was  used  as  the  transmitting 

antenna  and  rotated  to  produce  the  pattern. 
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Been  wondering  what 
those  "chlip-chirp"  signals 
were  around  14075?  They're 
AMTOR  AMoteur  Teleprint- 
ing Over  Radio.  European 
hcnns  hove  been  enjoying 
the  benefits  of  error  free  RTTY 
for  sometiine.  (If s  a  must  for 
commercial  Mctrltime  traffic.) 
Now,  U.S.  Amateurs  ore  on  the 
ttueshold  of  a  new  era  of 

ETTY. 

Old  problems  of  OEM. 
QRN,  &  QSB  ore  gone!  If  a  pro- 
pagation path  exists,  AMTOR 
will  get  the  message  thru  — 
with  no  "hits"  —  "newspaper" 
perfect  copy! 

Two  modes  ore  avail- 
able; AMTOR  mode  A 
transmits  a  three  character 
block  specially  coded  so  that 
the  receiving  stcEtlon  can  re- 

¥^$00  Irs/  of  At^v&rfisers  on  p9g&  1 T4 


cognize  cm.  error.  The  three 
character  block  Is  repeated 
until  the  receiving  station 
contirms  reception  by  reply- 
ing with  the  proper  control 
code  signal  Flawless  print  is 
p<^sible  with  this  'hand- 
shake" style  operotioiu 

Mode  B.  TEC"  or  Forward 
Error  Conectlorx  Is  actually  a 
time  diversity  mode  where 
text  is  repeated  and  inter- 
mixed in  the  transmission. 
The  receiving  station  un- 
scrambles it  ocnd  prints  the 
clear  text.  This  "broadcast" 
mode  allows  more  than  two 
stations  to  corrunianlcate.  It's 
more  effective  than  conven- 
tional Bcrudot  or  ASCII,  but 
not  OS  reliable  as  AMTOR 
mode  A. 

The  actual  DATA  transfer 
in  either  AMTOR  mode  is 


nominally  equivalent  to  con- 
ventional RTTY  at  50  baud, 
or66WPM. 

A  receive  only  'listen" 
mode  is  also  available  for 
reception  of  mode  A  data  by 
a  station  not  directly  in- 
volved in  the  "hand-shake" 
communicatiorL 

Start  with  a  new  AMTOR 
ACT-1,  ATR-6800,  or  update 
your  present  system. 

Microlog  is  ready  with 
AMTOR!  Give  us  a  "chirp"  at 
Microlog  Corporation,  18713 
Mooney  Drive.  Galthersburg, 
MD  20879.  TEL  (301)  258-8400. 
TELEX  908153 

MICROLOG 

fNNOVATOmiN  DiGnAL  COMMUt4iCATSQN 
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Element  Wire  Lengths 


Element 

Director  #2 
Director  #1 
Driven  Element 
Reflector 


Length  in  Inches 

from  90 **  Bend 

to  90 *"  Bend 

73-3/8 
74-3/8 
70 
83-1/4 


S-Meter  Measured 
Antenna  Pattern 


Eiement  ContftNo-Center  Spacing 


From 

To 

Boom  End 

Director  #2 

Director  #2 

Director  #1 

Director  #1 

Driven  Element 

Driven  Element 

Reflector 

Reflector 

Boom  End 

Measured  Swr 

Frequency 

Final  Adjyslment 

in  MHz 

Values  (Swan) 

144.0 

1,35 

144,5 

1.20 

145,0 

100 

145.5 

1.00 

146,0 

1.00 

146.5 

110 

147.0 

130 

147,5 

1,40 

148.0 

IK 

Distance 
In  Inches 

e 

1 1-3^4 
8-5/8 
14^1/8 
s7 


Degrees 

0  (front) 

15 

45 

75 
135 
166 
195 
225 
255 
315 
345 


-(back) 


dB  over  0 

30 
28 
26 
2S 
10 
20 
19 
20 
25 
25 
28 


Measured  at 
40  ft  (Bird) 

146 

125 
<114' 
<110* 
<110* 
<1,10* 
Clio* 

\22 

135 


•Lowest  reading  on  chart 


the  boom  and  parallelism  of 
the  elements  to  each  other 
reduced  the  rear  lobe  of  the 
antenna.  That  means  you 
should  do  the  best  job  you* 
can  in  these  areas,  For  long- 
lasting  protection  of  your 
connections,  wrap  each  with 
electrical  tape  or,  better  yet. 


use  a  commercial  silicone 
sealant  to  cover  them. 

Polarization 

What  would  you  like? 
Since  I  was  interested  in  FM, 
I  wanted  a  vertically-polar- 
ized  antenna.  1  rotated  the 
boom  so  that  the  feedpoint 


was  on  the  side,  3  o'clock  or 
9  o'clock  looking  down  the 
boom.  This  gave  me  vertical 
polarization.  For  horizontal 
polarization,  place  the  feed- 
point  at  the  top  or  bottom  of 
the  loop,  fa  o'clock  or  12 
o'clock.  With  vertical  polari- 
zation, NfaKFA  did  notice  a 
reversal  of  the  deep  rear 
side  notch  in  the  pattern, 
depending  upon  which  side 
the  feedpoint  was  on. 

Testing 

Initial  tests  were  made 
with  the  mast  held  by  rubber 
bands  to  the  desk  drawers  in 
my  shack  and  the  boom  b 
feet  off  the  floor.  Readings 
were  taken  on  a  Swan  VHF 
reflected-power  meter.  Also 
checked  was  the  perfor- 
mance in  vertical  and  hori- 
zontal polarization,  and 
rough  checks  of  directionali' 


Parts  List 

Quantity 

Price 

Description 

Source 

1 

$2.19 

10-ft.  piece  of  V4 " 

Hardware 

schedule  40  PVC 

Store 

1 

.38 

V*  ^  PVC  T  shaped 

Hardware 

fitting 

Store 

2 

118 

V/z**  hose  clamp 

Hardware 

Store 

3 

.75 

V4"x2''bolt 

Hardware 
Store 

3 

,15 

V4 "  not 

Hardware 
Store 

le 

.80 

V*  *  flat  washer 

Hardware 
Store 

2 

.10 

#8  sheet-metal  screws 

Hardware 
Store 

2 

,10 

#8  flat  washers 

Hardware 
Store 

27  feet 

A^ 

#8  aluminum  ground  wire 

Radio 
Shack 

35  feet 

.14 

#12  monofilament  fishing 

Sporting 

line 

Goods 

$6.61 

ty  were  made  The  antenna 
was  then  clamped  above  my 
Iribandar  at  40  feet,  Swr 
tests  were  then  repeated  us- 
ing a  Bird  model  43  Both 
sets  of  test  results  are  shown 
in  the  tables. 

With  the  help  of  ludi 
WB6SKE,  I  made  the  first 
pattern  check,  tt  indicated  a 
front-to-back  ratio  of  20  dB. 
The  data  is  also  shown  in  the 
table.  The  distance  between 
our  QTHs  is  about  4  miles. 
N6FFA  and  Greg  KD6EH 
made  the  radiation  pattern 
graph  shown  from  the  milli- 
volts of  signal  measured  at 
Greg's  location  about  12 
miles  away  from  N6FFA. 

Performance 

Yes!  I  was  able  to  work 
WA6FIO  simplex  at  nearly 
fullnquieting  across  the 
Los  Angeles  QRM  with  1,5 
Watts.  This  same  power  lev- 
el has  easily  provided  reli- 
able nearly  full-quietmg 
communications  via  repeat- 
ers located  in  other  cities 
nearly  200  miles  away.  My 
QTH  is  situated  on  flat  land 
at  about  50  feet  above  sea 
level  so  our  own  elevation  is 
not  a  factor  Several  other 
local  hams  have  built  and 
used  the  antenna  on  both 
FM  and  SSB  with  excellent 
results  1  constantly  receive 
the  comment  on  the  air, 
'You're  that  far  away  and 
just  using  1.5  Watts,  that's 
some  antenna!"  Try  one 
for  yourself  and  see  what 
I  mean. 

Conclusion 

The  LC4ELQ  is  hard  to 
beat  for  return  on  your  dol- 
lar investment  for  each  Watt 
of  effective  radiated  power. 
The  ease  of  assembly  beats 
anything  with  spreaders. 
One  fellow  says  he  has  built 
several  and  it  now  takes  him 
much  less  time  than  the  45 
minutes  that  he  spent  on  the 
first. 

If  you're  interested  in  min- 
imizing your  time  in  con- 
struction, drop  me  an  SASE 
asking  for  information  on 
a  pre-cut  and  -drilled  kit 
version. 
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/ithout  doubt  LR-t  Is  the  repeater  value  leader!  Com 
utstanding  performance  with  any  repeater  —  then 
s  price.  LR-1  features  Include  indfvidual  dfe-cast  shfeldt 
f  receiver  and  transmitter  plus  a  separately  shielded 
'Stage  receiver   pref liter   for  peak   performance   in 
arsh  RF  environments    •    Front  panel  metering  of 
]|  vital  functions  •  CW  identifier   •    Symmetric 
ard  limiting  for  clean  natural  audio    •    Low 
ower  MOS   control   logic      •      Even    the 
abinet  is  included  -  just  plug  in  and  go! 


INKING?  The  LR- 1  is  also  available  with 
ontrol  circuitry  for  Link  Transceiver 
tperation.  Now  Vmk  repeater  sites  with  the 
lexible  control  capability  you've  always 
vanied. 


HIGH  POWER?  Our  PA-75  power  amplifier  is  the 
:hampion!  Ruggedly  built  to  give  years  of  dependable 
operation  in  continuous  duty  repeater  service. 


Mark  3C  repeaters  and  controllers  have  no 
equal  in  performance.   Both   units  feature 
auto  patch,  reverse  autopatch.  autodiaU  13 
Morse  messages  and  a  total  of  39  func- 
tions.   Both    feature   microprocessor    control 
and  both  have  been  proven  in  the  field  from  icy 
Alaska  to  tropical  Brazil.  A  Mark  3C  supercontroller 
can  make  any  repeater  a  super  performer.  The  Mark 
3CR  repeater  is  in  a  class  by  itself.  It  combines  superbly 
designed    RF  circuitry   in   one   handsome   package.   It    is 
without  doubt  the  world's  most  advanced  repeaterl 


^48 


CALL  OR  WRITE  FOR  FULL  DETAILS 

MICRO  CONTROL  SPECIALTIES 


23  Elm  Park    •    Groveland.  Massachusetts  0  1834    •   Telephone  (6  1  7)  372-3442 


'S*#  Usrof  AOvettis^fs  on  p^ge  fi4 
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Hf  Transceivers: 

IC-730  8-baT>d  20Ow  PEP  Xcvt  w/mk:.. 

FL-30  SSB  Nter  (passband  lufiine).. 

FH4  455  KHz  SSB  filtif 

F145  500  Hz  CW  filter.. 

il-W  Marker  (init „„ 

E^202  LDA  imerface;  730/2KL/AH- 

EJ{-203  150  H;CW  audio  ff1tef„.„. 

EK-205  Transverter  switching  unit .. 

HK-10  Mobile  scan  micfopNone..,.. 


fEefular  SALE 
$629  00  649*5 
59,50 

159,00  np^ 

59  50 
39.00 
27,50 
39,00 
2a  00 
39,50 


$50  FACTORY  REBATE 

on  lC-740  extended  until  April  SO,  1983 

Reiular  SALE 

IC*740  9  band  200w  PEP  Xcvf 1 1099.00  943»* 

PS-74Q  imemal  power  supply,.. 159  00149** 

II  24i  Marker  uiut 20,00 

EI-242  FM  irfiJt„„„....... .,.,..  39  00 

EX'243  Electronic  keyer  umt ,  SO.OO 

FL-44  455  KHz  SSB  filler ,. 159,00  12^* 

Fb45  9  MHz  500  Hz  CW  fitter........  59.50 

FL'54  9  MHz  270  Hz  CW  filter. 47.50 

FL-52  455  KHz  500  Hz  CW  filter .....  96.50   89** 

FL'53  455  KHz  250  Hz  CW  filter 96.50   8^* 

MB-12  Mobile  mount..... ..,.,.,  19.50 

HM^IO  Mobile  scan  microphone. 39.50 

IC-720A  9-band  Xcur/.l-3{)  MHz  Rcvr  $1349,00  1099 

FL-32  500  Hz  CW  filler 59.50 

FL-34  5.2  KHz  AM  filter 49,50 

MB-5  Mobile  mount........ 19,50 

IC'7D72  transceiver  unit,  720A/R-70   112.50 

Common  accessories;  720/730/740  Regular  SALE 

FS-15  External  20A  power  supply $149.00  134" 

EX- 144  Adaptor;  CF-1/PS15 6.60 

CF-1  Cooling  (an  for  PS- 15 45  00 

PS-ZO  20A  switcfiinB  ps  w/speaker  „...  229  00  199^^ 
CC4  Adaptor:  HF  rsdio  to  PS-20        1000 

CF4  Cooling  fan  for  P$-20 45  00 

SMS  8'Pin  electret  desk  mic. ..........     33.00 

SP-3  Exferrnl  speaker, 49.50 

Speaker/pfione  patcfi  Specify  ratffoj,,...,  13900  129** 
AMOO  lOOw  SbaTtd  automatic  ant  tuner  349.00  314" 
AT^SOO  S00«9-bafid  automatic  ant  tuner  44900  399^^ 

AH-1  5-band  mobite  ant  */tyner , 2B900  259'^ 

Hf  tinesr  Amplifier  fttfulir  SALE 

l^2fCL  160- l5m/WAftC  solid  state  bnear  179100  1299 

Please  use  WATS  line  for  PlaGitig  Orders* 

For  otfier  information,  etc.  please  use  Regular  line. 


IC-251 A  «  $50  REBATE 

Low  AES  Price  +  $$  backfrom  ICOM 

Hurry!  -  offer  endi  May  31  si,  lSd3 

VHf/UHf  Muki-modes:  Regular  SALE 

10-251 A  2m  FM/SSB/CW  Xcvr/AC  ps...  $749.00  599'^ 
IC-551D  &0w6fn  Xcvr.,. ,„*„...,,.    699  00  599" 

PS'20  20Aswitcfiingps/spkr. 22900  199" 

CF-1  Cooling  fan  for  PS'20.. .     45.00 

EM06  FMadaptor.... ..„„ 125-00  112'^ 

IC-451A  430  440  SSB/FM/CW  Xcvr/ps  899.00  769" 
IC-451A/High440-450  MHz  Xcvr/ps      899,00  769" 

AG-1  15dbpreampforlC-451A 8900   79" 

iC-290H  25w  2m  SSB/FM  Xcvr,  TIP  mfc    549  00  489" 

IC-560  lOw  6m  SSB/FM/CW  Xcvr 489  00  439" 

IC-490A  10w43O-440  SSB/FM/CW  Xcvr   849  00  579" 

VHF/UHF  FM:  Seiular  SALE 

IC-25A  2m,  25w,  up-dn  ttp  mic,irn  leds$359,00  319'* 
[C-25H  as  above,  but  45  watts  3B9  00  349** 

IC-25A  '82  moilaf :  25w.  ttp  mc.  red  feds  34900  289" 
IC'45A  440  FM  tm.  lOw,  HPrnic...  399.00  359*- 
IC-22U  lOw  2m  FM  nondigital  Xcvr..„   299.00  249*^ 

EX*  199  Remote  fretjuency  selector ..     35.00 
VHf/VHf  Poftabfes:  Regufar  SALE 

IC-202S  2m  port   SSB  Xcvr.  3w  PEP  $279,00  249*^ 
!C'505  3/IDw  6m  port  SSB/CW  Xcvr    449 OO  399** 
BP-10  Internal  mead  battery  pack...     79 SO 

BC-15  AC  charger.. 12,50 

EX-248  FMuml 4950 

LC-iO  Leather  case......... 34  95 

IC-402  432  port,  SSB  Xcvr,  3w  PEP ....   3S9.0O  299»* 

1C-3PS  Po^er  supply ,......,.,.....     95.00  89*^ 

1C'20L  2m  amp,  lOw  PEP  or  FM. .......     98.00   89" 

IC-30L  432amp.  lOwPEP/FM 105.00   94" 


Shortwave  receiver:  Regular  SALE 

R^70  lOQKH?-30MHz  digital  receiver...  $749.00  649*' 

La-Zs/  fM  unit^. ,.,,.,,.,.,,««,,,, *,4,,  jo.OO 

FL-44  455  KHz  SSB  fiUer 159.00  129*' 

FL-53  9  MHz  250  Hi  CW  filter........  45,50 

SP*3  Externa)  speaker 49.50 

EX^299<CK  7D)  12V  option...........  9.95 

AES  STORE  HOURS 

Mon.  thru  Fri.  9-5:30;  Sat  9-3 

E-X-P-A-N-D-E-D  WATS  HOURS 

Milwaukee  WATS  line  1-800-558-0411  answered 
evenings  until  8:00  pm.  Monday  thru  Tliursdav 


26995  Z29" 
299.95  239" 
Regular 


ICOM  Handhelds 

The  Transceivers.  The  IC  2A  features 
full  coverage  of  the  2  meter  ham  band. 
The  IC'3A  covers  220  to  224.99  Mhz, 
and  the  IC-4A,  440  to  449  99S  Mh^. 
Each  c^mes  wfth  BP  3  rectiargable 
ttattery,  AC  wall  charger,  f  lejt  antenna, 
earphorie.  wrist  strap,  and  belt  clip. 
Accessories  are  inierchangable  Sitde 
on.  removable  battery  pack  atlows 
quick  change  ai^d  may  be  charged 
while  removed  from  transceiver. 

2  meters;  Rigultr  SALE 

IC-2A  15/15*^  2m  Ht/batt/wallcgr  $23950  214" 
IC'2AT  .15/L5w2(nHT/batt/cgr/TTP.,.  26950  219" 
220  MHz: 

IC3A  220  HT/batt/wall  cgr 269  95  229*' 

IC-3AT  .15/1.5W  220  HT/batt/cgr/nP     29995  239^^ 

440  MHz: 

IC-4A    IS/l.Sw  440  HT/batt/wall  cgr. 

IC-4AT  J5/l5w440HT/batt/cer/np 

H a n d-h eld  Access ories : 

BC-25U  Extra  IShour  wall  charger...............  $10^° 

BC-30  1/ 15-hour  drop-m  charger  for  BP-2/3/S....69M 

BP'2*  450  ma,  7,2v  Iw  extended  time  battery......  39" 

8P'3  Extra  standard  250ma  8.4v  I5w  battery„„„29'^ 

BP4  Alkaltne  battery  case..... .....12*« 

8P-5*  450  ma,  lOSv  2.3w  higb  power  batfery  ...... 49^ 

•SC-JO  required  lo  charge  BP-2  &  BP-5 

FA-Z  Extra  2m  flexible  antemia iO^* 

CA-Z  Telescoping  ^i-wave  2m  antenna „„  1(F 

CA-5  H'wave  tfitesiapitig  2m  antenna,,.,,,,,,, ,,„„  si« 

CA-3  Extra  220  fleiubfe  antenna 9^^ 

CA-4  Extra  440  ttejttbteaitoini i"' 

CP-l  Dgarette  lighter  receptacle  charger  for  BP-3„.,  9» 

DC-l  DC  opeiabon  modyle ,..„.  IT* 

mi-9  Speaker/microphone  ....,..••„*.....,......... 34* 

IC-ZA  Leatfier  case  without  TTP  ctltftul „  34" 

LC-2AT  Leather  case  wjth  TTP  cutout... 34** 

ML-l  2m  ^3/lOw  HT  ampliher  (Reg  SS?)....  SALE  79" 
liL-2S  2m  20w  HT  amplifier  {Reg.  1199^^..,  SAU  ITS'* 

Marine  b^nd: 

iCmi  12  ch  Marine  hand-held    SPECIAL  $199*5 

M/sc,  accessories: 

24-PP  24  pin  accessory  plug , .„ ..J    4"^*" 

BC-10  Memory  backup;  551/720/730/740.. fi^^ 

BC-20  Nicads  ^  PC  DC  charger  for  portables 57** 

BU-1  Memory  back-up:  25A/290A/490A...........3po 

EX-2  Relay  box  w/marker:  720A/73O/701 34«<» 

HII-3  Deluxe  mobile  microphone  (specify  radio)  .A7^^ 
Hi-5  Norse  canx  mobile  microphone,  A  pin  ...,.,.34*^ 

Hli-7  Amplified  mobile  microphone,  8  ptn ,.„29" 

m%  Touch-tone  mic:  255A/260A.  8  pin 49" 

KM- 10  Sean  mic.;255A/260A/290A/25A......-..39*» 

HM  11  Scan  mtc.;490/25A/290A.... .39*0 

HH-I4  Scannmg/nP  mic;  IC  25A/45A .,»» 

Si-2  4'pin  electrel  desk  microphone:  55 ID....... 39^ 

SH-5  pm  eleetret  desk  mic;  251A/451A..,. 39* 

HP-l  Headphones...., ..........„,,, ..34*» 

Mobile  mount  (specify  radiol. .......„„,„„.......  19** 


Order  Toll  Free:  1-800-558-0411 


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800-242 -51 95 


u;iaiwi;ii]:ii>wujji 


Inc, 


4828  W,  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


BRANCH  STORES 


WICKLIFFE.  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216) 585-7388 

Ohio  WATS  1-800-362-0290 

8K!^"M-800-321-3594 


ORLANDO.  Fla.  32a03 

£21  Commonwealth  Ave. 

Phone (305) 894-3238 

Fia.  WATS  t'800-432-9424 

fS  1^800-327-1917 


CLEARWATER,  Fla.  33575 

1898  Drew  Street 

Phone  (813)461-4267 

No  fn-State  WATS 


LAS  VEGAS,  Nev.  89106 

1072  H.  Ranctio  Drive 

Phone  (702)  647-3114 

No  fn  State  WATS 


No  Nationwide  WATS      K.  1-800-634-6227 


Associate  Store 

CHICAGO.  Illinois  eOGJO 

ERICKSONCOMMUNtCATIONS 

5456  N.  Milwaukee  Avenue 

Phone  (3tZ)  631  5181 

UK*  1-800-621-5802 
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It2-422'023t 


Mon-FH  QAM-ePM 
S«1  SAM'SPM 


1^449 


lUmHSIHAICK 


808  N.  Main 
EvftntvllleJN  47711 


PlrleM  mfHi  ArmtfrnbUitf  Subftct  to  Ctitng* 

CP-1  New  Computer  Interface . .  .caH 

WBA  RO  Redder 1250.00 

MBA^RG  RDV^Codi^Ci^ny.  Xmt 3S5.00 

MM-2  MoraeMatlc  UllJmate  Keyef , .... ._  14500 

CK-2CDnt«3l  MimoryK^yer 120.00 

KT-2  Kayerrrpafner 9S.00 

BT'1  Trainai' . 72,00 

Hot  Hod  Antenna,. . . .  .^.v. ...  .17.QS 

ALLmMCE 

Ht>72  (10  7  gq.  ft  )  Rotalor .SS9,00 

U-IOOSmflll^Rpiator. .  ..  .. 45.00 

ASTRO N 

flS7A  5-7  Amp  Power  Supply S49.00 

RS12A  9-12  Amp  Power  Supply .69.00 

f(S20A  16-20  Amp  Power  Supply 6900 

RS20M  16-20  Amp  w/meter . 109.00 

fiSaSA  ?5-a5  Amp , , 1^.00 

HS36M  25-35  Amp  w/malflr 149.00 

RS50A  ar-50  Amp 199.00 

RS50M  37^50Amp  w/mfltfif . . .....  *. . .  ,225-00 

AZDEN 

PCS4OO02MXC¥r 52a9.00 

PCS  300  Handheld , .2^5,00 

BIW 

Fofded  DIpole  &0-10  Motflf SiaSOO 

BENCHER 

BV  1   Paddle. .$36.00 

2A-1'ABalun,  ....-, .16.50 

BUTTERNUT 

HF6V  60-10  Meter  verttcaP .tll&.OO 

QUSHCRAFT 

A3  Tribandsf  3  EL ,11 7&.00 

A4  Trioandflf  4  El , ...... .  .225.00 

214PBBcK)m«t  14ELFM 6&.00 

A4-7-1 1  ZM  Bflam ,  .  . . 3e  00 

32-l9SupflfBocmer19EC2M 33.00 

AflX"2BRiF>goRanaeth2M .36.00 

DAIWA 

CN  520  1.a-60  MHz  SWR^Pwf  Mir., $63.00 

CN-620B  1,8-160  MHz  SWR/Pwr  Mlf .11000 

DRAKE 

Tfi7A   Xcvf .  H-r.t^. . ,  ,A.*i.37S.00 

R7A  Receiver.  - , ^ .   - l,W*oo 

TRS  Xovr. .675-00 

1Z  inch  Graefi  Monitor 139.00 

ElO 

Alpha  76.., ^ *2,49&.00 

BN(;OMM  (SANTEC^ 

ST-144/^P tall 

ST  440/*;P  . , ,  .      -    - 309  00 

ST.22a>P -  -  -    . - 293  00 

HAL 

DS3lO0/MPTiST6O0O *2,855.00 

HY'dAlN 

TH7DXS7ELTrJtjancJer. , ,.  .,, .-, $36&.00 

THS  MK2S  5EL  Tribandflf.'. . 31^.00 

V2S  2  Mfltar  Vflftical . 3&.00 

Harn  IV  15  SQ-  It.  1=lalator 195.00 

T2X  20  sq.  fl.  Rotator .?4fl.00 

lOOM 

R70  Qenerail  Coverage  Rcvr , call 

720 A  General  Goverafjfl  Xcvr 1  »09S.OO 

740Xc¥r. . &4500 

730Xcvr.,      649.00 

2AT2M  Handheld ,..,__..  .215.00 

3AT/4AT  Handrigldfi . 235.00 

25Ar5ei^  display  imtc 305.00 

290H  2M  All  MtKle 479,00 

25tA2MAMM&Cle   .... ■  .  ,575,00 

KLM 

KT34A  4EL  Trrband  Beam $299.00 

KT34XA6ELTrlpandBeam 459.00 

l44.i4a.i3LBA  2M  Long  Boomer 79.00 

KA  NTROT41&S 

The  Fantastic  rnterlace  for  CW,  RTTY.  ASCL1  Only  $150! 
Sortware  Aval  I  a  bio  fof:  VIC  20,  VIC  64,  APPLE,  ATARI. 
TR80C,  H99 

NLA  ISO-MM  5m  Wava  2M  Mao-  Ml $39.00 

MFJ 

969  3  KW  Roller  I  nduc  tor  Tuner .  , ...... . . .   (26000 

941C  Tunar : .61 .00 

104  New  Dual  24nr  Clock 25  00 

313  VHF  Conv  for  HT .... 36-00 

WIAAGE 

B1016 ^3fi  M 

B30lfi - 20&-00 

ROHN 

2SG , i^.v. -    $42.00 

SHU  RE 

444P  Peak  MIc $50.00 

414A  Hand  Mlp 3*  00 

TiNTEC 

CofsaLrPantai^tlc  RIgl $999.00 

525  Argosy — 469.00 

229  2KVV  Tunef .  .  - 2SO.O0 

TOKYO  HY' POWER 

HL30V  25W  Amp $63.00 

HL32V  SOW  Amp 139,00 

HL1S0V  160W  Amp . . . , 299  CO 

HC200 Tgnor ,..,.,,, ,  ^  =  i .  ^ ; - ,  -- -* flSOO 

HC2000  2KW  Tuna4' 289  00 

S9nd  SASE  for  Out  Mtw  A  t/«tcl  Equipment  List 
Pflcmi  ara  FOB  EviRSfilh 


WORLD  TIME 
WATCHES 

the  r^ewest  and  best  watches 
for  hams  from  ACI 


5  modes  plus 
hourly  chime 

dual  time 

shows  GMT  & 

local  time 


1 2/24  hour  time 


5  year  flthlum 
battery 


ACVs  new  HAM-lf's  functions  include  local 
tJme,  a  second  time  zone  for  GMT,  count- 
up  and  count  down  stop  watch  es^  alornn, 
hourly  chlme<  and  high  brightness 
backlight.  The  special  tri-function  display 
shows  o  two-qipha  day  of  the  week, 
diglNol  day-month.  and  six  digit  tln^e  In 
the  main  display.  The  second  time  zone 
display  shows  mode  (?2),  four  digit  local 
time  ond  six  digit  GMT  (or  any  other  lime 
zone).  It's  ideal  for  contests  and  Jogkeeplng. 
The  HAM*IL  like  its  predecessor  the  HAM-i, 
it  built  rugged  to  lost  wltti  a  scratch  resistant 
mineral  glass  crystal.  The  HAM-il  case  Is 
polycarbonate,  water  resistant  to  2.4  ATM. 
and  the  poiyufethone  band  remains  flexible 
even  at  very  low  temperatures. 


4  modes  plus 
hourly  chime 

independent 
onalog/dlgltal 

12/24  hour  time 


ACrs  HAM-III  breaks  the  ana-digl  price 
barrier  with  a  rugged  and  functional,  yet 
handsome  watch  for  hams*  it  combines 
independently  functioning  analog  and 
digltaf  timepieces,  bott>  with  quartz 
crystal  accuracy.  While  the  analog 
section  is  on  I  oca  J  time,  the  digital  section 
can  display  your  choice  of  monm-date- 
day.  six  digit  time  (ideal  for  GMT)  with  a 
12/24  hour  option,  alarm  time,  or  six  digit 
chronograph.  The  HAM-UI  is  bulit  rugged 
with  0  scratch  resistant  crystal,  die  cast 
CQ&e^  stainless  steeJ  band,  ar>d  Germon 
time  movement.  The  HAM-III  is  water  resistant 
to  2,4  otm.  It's  available  with  a  white  face 
and  stainless  band,  or  goldtone  face  and 
stainlessiQoidtone  bond. 

SPECIAL  OFFER 

buy  a  HAM-M  and  a  HAM-ill  and  get 
a  10%  discount  off  the  HAM-III 

HAM-fl  , S22.96    HAM-III  ......  S49.95 

HAM-lilistainless-gord S99,9S 

add  S3.00  per  order  for  shipping  and 
handling.  CA,  residents  ad  6Va%  sales  tax, 
VISA,  M/C  accepted. 


aci 


To  order,  call  or  writer 

Advanced  Communications  Irtt'i 

2411  Lincoln  Avenue 

Selmont,  CA.  94002 

^448        14153  595-3949 


Attention 

radio 
amateurs! 


r 


5-LEVEL 

BAUDOT 

RIBBONLESS 

EXTEL* 

RECEIVE-ONLY 

PRINTER 

SALE! 

$250! 

plus  tax  and  shipping 

Ribbonless  Extel  RO  Printer 


Code:  U.S.  Baudot 
Speed:  10  cps,  75  baud 
Interface:  20/60  mA 

•  Quret  and  coiTipact 

•  Replaces  noisy  Model  28 
RO 

•  Nationwide  service  avail- 
able from  RCA  Service 
Company 

*  Registered  trademark  of 
Extet  Corporation 


RGil 


Write: 
J.H.  Belt 

RCA  Service  Company 
BIdg.  204-2,  Route  #38 
Ciierry  Hill,  New  Jersey  08358 
Or  call  collect  the  RCA  Data 
Services  Region  Office  in 
your  area: 


New  York  212 

Philadelphia  609 

Atlanta  404 

Dallas  817 

Chicago  312 

Los  Angeles  213 


■267- 
■234- 
■934- 
•640- 
■595- 
■728- 


1550 
8900 
9333 
0900 
4910 
7473 


"See  Ust  of  AflvBTtlsers  on  page  114 
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Wilfiam  R.  Stocking  W0VM 
1030  Weidman  Road 
Manchester  MO  63011 


Tuned  Feeders  for  Oddballs 

To  get  that  good  DX  you've  been  missing,  add  some  versatility 

and  multi-band  capability  to  your  wire  antennas. 


The  use  of  tuned  feeders 
makes  possible  the  con- 
struction of  a  single  antenna 
that  will  work  well  on  two  or 
more  bands  and  which  will 
load  up  equally  well  on  any 


frequency  in  each  band, 
whether  the  frequency  is 
phone  or  CW.'  Tuned  feed- 
ers will  feed  ''oddbalT  an- 
tenna-wire lengths  that 
would  be  impossfbte  to  feed 


ELECTftlCAt   CIRCUIT 


H    K 


37  ri 


3  5ft. 


to 

MATCH  J  NS 
STUB 


COAX 
TO 

SHACK 


-^ 


Fig.  7.  ''Chinese  Inverted  Ice  Tongs'^  vertical  beam  antenna. 
Tuned  feeders  could  have  been  used. 
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with  coaxial  cable. ^  Tuned 
feeders  aiso  have  other  ad- 
vantages that  have  been  de- 
scribed in  previous  73  ar- 
tJclesJ'^'^  Because  of  these 
things,  radio  amateurs  who 
like  to  experiment  can  use 
tuned  feeders  to  try  out 
many  different  antenna 
ideas.  The  one  disadvantage 
of  tuned  feeders  (resonant 
lines)  is  the  extra  work  of  ad- 
justing the  antenna  tuner. 
However,  people  who  like 
to  experiment  usually  do 
not  mjfid  this  extra  work. 

Vertical  polarization  is 
not  commonly  used  with 
beam  antennas  even  though 
it  has  worthwhile  advan- 
tages for  DX  communica- 
tion.  The  purpose  of  this  arti- 
cle is  to  present  some  expe- 
riences and  ideas  which  will 
encourage  its  readers  to  ex- 
periment with  vertically-po- 
larized beam  antenna  sys- 
tems fed  with  tuned  feeders. 

ft  is  axiomatic  that  at  easi- 
ly attained  heights,  vertical 
antennas  radiate  rf  at  lower 
angles  to  the  horizon  than 


do  horizontal  antennas.^ 
This  accounts  for  those 
cases  in  which  vertical  an- 
tennas have  made  DX  con- 
tacts that  horizontaj  beams 
have  been  unable  to  rhake. 
For  many  years  I  worked 
DX  using  vertical  antennas, 
but  was  unable  to  work  DX 
using  horizontal  antennas.  It 
was  only  natural  for  me  to 
think  in  terms  of  vertical  po^- 
larization  when  I  decided  to 
build  a  beam  antenna.  The 
first  result  of  this  thinking 
was  what  was  called  the 
"Chinese  Inverted  Ice  Tongs 
Antenna,"  so  named  be-- 
cause  it  was  made  of  two 
long  bamboo  fishpoles  and 
had  such  a  shape.  See  Fig.  1. 
This  was  a  two-element  ver- 
tical beam  for  20  meters  us^ 
ing  an  antenna  wire  and  a  re- 
flector wire  supported  by  a 
frame  made  of  the  bamboo 
fishpoies  and  some  l-bY-2- 
inch  lumber.  The  antenna 
was  fed  as  a  vertical  J.  This 
antenna  worked  DX  quite 
well.  (The  bottom  of  the  an- 
tenna was  40  feet  up  from 


1 


•              * 
* 

'/g.  2,  20-metef  quad  tuned  to  resonance  on  15  meters  (left) 
ind  10  meters  (right).  Reflector  with  IB-meter  trap  in  vertical 
vire  behind  the  feedpoint  is  shown  in  center. 


he  ground.  "There  is  no  sub- 
titute  for  height/'  as  Harry, 
ly  best  radio  amateur  friend 
nd  "consulting  engineer/' 
♦ffen  remarked-  When  I  told 
farry  about  the  DX  QSOs, 
e  laughed  and  replied. 
Well,  the  laws  of  physics 
ave  not  been  repealed/') 

The  next  vertically^olar- 
:ed  beam  was  a  2-e!ement 
0-meter  quad  fed  in  the 
enter  of  one  of  its  vertical 
/ires.  This  antenna  also 
/orked  very  well.  When  I 
loved  to  another  state,  I 
ut  up  the  quad  and  fed  it  in 
le  center  of  one  of  its  verti- 
al  wires  using  tuned  feed- 
rs  for  vertical  polarization, 
he  antenna  worked  even 
•etter  than  it  did  before, 
ven  though  it  was  about  6 
eet  lower  than  it  was  in  its 
ormer  location. 

One  of  the  characteristics 
if  a  vertically-polarized 
>eam  is  that  the  rf  is  radi- 
ted  in  a  wide-angle  beam. 
his  has  been  very  helpful  in 
arrying  on  three-way  sched- 
iles  from  St  Louis  with 
tations  as  far  apart  as 
•cottsdate,  Arizona,  and 
ake  Stevens,  Washington,  I 
loint  the  quad  at  whichever 
tatjon  fs  weaker  and  both 
tations  can  copy  my  sig- 
lals.  The  great  width  of  the 
seam  is  especially  helpful 
vhen  I  do  not  know  the  ex- 
ict  direction  in  which  the 
)eam  should  be  pointed. 
Some  people  might  consid- 
er this  wide  beam  to  be  a 
!i  sad  vantage,  but  I  have  not 
ound  it  to  be  soj 

The  20-meter    vertically- 
lotarized    quad    is    excel- 

ent  for  working  DX.  When 
he  band  is  usable,  the  DX 
tations  that  are  called 
isually  answer.  The  tuned 


feeders  put  the  rf  into  the 
antenna  with  great  effec- 
tiveness. If  there  had  been 
any  doubts  about  this,  they 
would  have  disappeared 
when  I  worked  YU5FAM 
with  less  than  1  25  Watts 
rf  output  from  a  Heathkit 
HW^  QRP  transceiver. 

As  an  experiment,  the  20- 
meter  quad  was  tuned  up  on 
15  meters.  It  worked  very 
well  on  this  band  and  many 
DX  stations  were  worked.  A 
mental  analysis  of  the  stand- 
ing waves  on  the  antenna 
shows  that  the  two  vertical 
wires  of  the  antenna  are  ex- 
cited in  phase  (broadside  ra- 
diation). The  rf  standing 
waves  on  the  horizontal 
wires  cancel  each  other  It  is 
hard  to  know  what  is  hap- 
pening in  the  reflector.  It 
may  be  acting  only  as  a 
shield  to  make  the  beam  uni- 
directional A  15-meter  trap 
in  the  reflector  on  the  same 
side  as  the  feedline  would 
probably  make  the  reflector 
into  a  real  reflector  on  15 
meters. 

A  mental  analysis  of  the 
standing  waves  on  the  20- 
meter  quad  loop,  if  tuned  to 
10  meters,  showed  that  the 
vertical  wires  would  be  180 
degrees  out  of  phase  and 
would  provide  endfire  gain 
and  directivity  in  the  plane 
of  the  two  wires.  See  Fig.  2. 
This  would  be  at  right  angles 
to  the  way  the  quad  was 
pointed  as  shown  on  the  ro- 
tor control  box  The  vertical 
endfire  beam  would  be  bidi- 
rectional. (The  horizontal 
wires  would  be  180  degrees 
out  of  phase  also,  but  the  up 
and  down  endfire  effect 
would  not  be  useful  for  ter- 
restrial communication.) 
The  quad  was  tuned  up  on 
10  meters  and  the  plane  of 


Fig.  3.  Use  of  10  meter  traps  to  make  a  20-meter  quad  fed 
with  tuned  feeders  function  as  an  '^expanded  quad''  on  10 
meters.  (Reflector  traps  are  tuned  to  a  frequency  just  out- 
side the  low-frequency  end  of  the  band.)  On  the  left  is  a 
ZO-meter  quad  antenna  tuned  to  W  meters  with  a  lO-meter 
trap  opposite  the  feedpoint  On  the  right  is  a  lO-meter  quad 
reflector  with  1 0-meter  traps  in  the  vertical  wires. 
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IN  SHACK 


Fig.  4.  The  "XU^'  bidirectional  beam  antenna. 
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Fig.  5  Electrical  circuits  of  fixed  vertical  endfire  beam  an- 
tennas, (a)  Bottom  endfed  W8IK  endfire  vertical  beam  an- 
tenna, (b)  Center  fed  W8IK  endfire  vertical  beam  antenna. 


the  wires  was  aimed  towards 
Europe  (45  degrees  plus  90 
degrees,  or  135  degrees 
clockwise  from  north  on  the 


rotor  box  dialX  The  first  Eu- 
ropean CQ  answered  did  not 
result  in  a  QSO,  so  !  called 
'CQ   DX."   G3ZRH    replied, 

73  Magazine  •  May,  1983     39 


*i 


imp. 


\, 


#/ 


»*iilTift 

TnAt 


Fig.  6.  (a)  Venically-potarized  40-meter  quad  hops  (34  feet 
each  side  with  tuned  feeders  going  into  shack),  (b)  Vertical- 
ly-polarized  40-nneter  quad  hops  with  lO-n^eter  traps  for 
"bfsquare"  functioning  on  20  meters. 
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giving  a  549  report.  D|4DA. 
D|4iR,  and  OKI  K PA  were 
worked  by  calling  "QRZ?" 
at  the  end  of  contacts.  An- 
other contact  was  made  by 
answering  the  CQ  of  E  A4VQ. 
'^QRZ?  '  after  that  QSO 
brought  back  SM7DWY,  The 
worst  signal  report  from 
these  six  consecutive  QSOs 
was  the  first  549,  At  least  the 
20-meter  quad  could  be  used 
on  10  meters. 

According  to  the  graph  of 
Fig,  4-20  on  page  140  of  the 
ARRL  Antenna  Book  n3th 
Ed.),  the  gain  of  half-wave  el- 
ements  fed  180  degrees  out 
of  phase  and  spaced  Vi 
wavelength  is  slightly  more 
than  2  decibels.  The  vertical 
polarization  and  the  one- 
wavelength  height  above 
ground  probably  account 
for  the  good  results  on  ten 
meters  described  above. 
However,  a  gain  in  the  nor- 
mal direction  of  7  or  8  dB 
could  be  obtained  on  ten 
meters  with  a  20-meter 
tuned-feeder-fed  quad  by 
using  ten-meter  traps  as  "in- 
sulators" in  both  the  anten- 
na and  reflector.  See  Fig.  3. 
This  would  make  the  anten- 
na an  "expanded  quad"  on 
ten  meters.^ 

Endfire  beam  antennas 
can  be  used  on  two  or  more 
bands  when  they  are  fed 
with  tuned  feeders.  The  end- 
fed  W8jK  antenna  can  be 
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mounted  vertically  and  fed 
on  the  bottom  with  tuned 
feeders.  The  spacing  be- 
tween the  elements  should 
be  /4  wavelength  for  the  low- 
est frequency  to  be  used. 
The  length  of  the  vertical 
elements  should  be  no  long- 
er than  M  wavelength  for 
the  highest  frequency  to  be 
used,  Twenty^hree-foot  ver- 
tical elements  spaced  BVi 
feet  apart  make  a  good  set- 
up for  an  endfire  bidirec- 
tionat  beam  for  20,  15,  and 
10  meters.  Vertical  elements 
26  feet  long  would  be  better 
electrically,  but  would  be 
more  difficult  to  build. 
Twenty-three  feet  can  be  ob- 
tained by  telescoping  two 
12-foot  lengths  of  aluminum 
alloy  tubing  with  an  overlap 
of  one  foot.  [This  tubing  is 
sold  in  12^oot  lengths;  out- 
side-diameter  sizes  differ  by 
/,  inch  and  .035-inch-thick 
walls  permit  the  tubes  to 
telescope  into  each  other) 
Twenty-three -foot  bamboo 
fishing  poles  make  very 
good  vertical  antenna  sup- 
ports. My  endfire  beam  used 
two  23-foot  bamboo  poles, 
each  with  23  feet  of  number 
12  insulated  house^wiring 
wire  taped  to  it  with  electri- 
cian's tape.  The  bamboo 
poles  were  held  in  place  by 
an  X-shaped  frame  con- 
structed with  1'X2'  lum- 
ber Because  of  its  appear- 


to- mtcr 
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Fig.  7,  Two-element  venicafly-polarized  bidirectiona 
40'meter  quads  —  bottomfed  ia)  and  side  fed  lb),  (c)  Sidefet 
verticallY-polarized  two-element  bidirectional  40-mete 
quads  w/fh  20-meter  traps  for  ^'b/square"  functhning  on  2i 
meters.  (Facfi  side  of  these  antennas  is  34  feet  long.  D/s 
tance  between  hops  is  17  feet) 


ance  and  the  bamboo  poles, 
it  was  named  the  "Chinese 
XU  Antenna/'  See  Fig.  4. 

In  constructing  the  XU, 
the  bamboo  poles  were 
pointed  a  bit  outward. 
About  six  feet  down  from 
the  tops  of  the  poles,  a  ny- 
lon cord  was  fastened  to 
pull  the  poles  together  This 
tension  preserved  the  8V2- 
foot  spacing  between  the 
wires. 

Since  23  feet  is  only  V* 
wavelength  on  20  meters, 
the  beam  was  somewhat 
less  effective  on  that  band 
than  it  was  on  1 5  and  10  me- 
ters. However,  it  did  work 
fairly  well  on  20  meters-  In  a 
20-meter  QSO  with  a  station 
in  Leningrad  (USSR),  the  sig- 
nal report  given  was  579. 
When  the  transmitter  was 
switched    to   the   20-meter 


quad,  the  signal  report  wa: 
changed  to  599,  That  thi 
center  of  the  quad  wa: 
somewhat  higher  than  tha 
of  the  XU  may  have  been  i 
factor  in  the  better  report 
Until  a  heavy  storm  took  i 
down,  the  XU  performec 
very  well  on  10  and  15  me 
ters.  The  rotor  used  was  ar 
old  CD-AR-22.  If  one  canno 
afford  a  quad  or  yag 
(mounted  up  70  feet),  an  XL 
bidirectional  beam  wouk 
be  well  worth  considering 
Besides  being  less  expensiv* 
than  a  quad,  an  XU  is  easie 
to  put  up. 

Two  fixed  vertical  anten 
nas  can  be  fed  180  degree: 
out  of  phase  to  form  a  bidi 
rectional  beam.  For  a  bidi 
rectional  beam  to  be  usee 
on  60, 40,  and  20  meters,  th< 
spacing  [S)  between  the  ver 
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You  can  DX  and  receive  weather 
charts  from  around  the  world. 

Tune  in  on  free,  worldwide  government  weather  services, 
Some  transmitting  sites  even  send  weatiner  satellite  cloud 
cover  pictures! 

You've  heard  those  curious  facsimile 
sounds  while  tuning  through  the 
bands — now  capture  these  signals 
on  paper! 

Assemble  ALDEN's  new  radiofacsimile  Weather  Chart 
Recorder  Kit,  hook  it  up  to  a  stable  HF  general -coverage 
receiver,  and  you're  on  your  way  to  enjoying  a  new  hobby 
activity  with  many  practical  applications.  Amateurs,  pilots, 
ind  educators  can  now  receive  the  same  graphic  printouts 
of  high-quality,  detailed  weather  charts  and  oceanographic 
data  used  by  commercral  and  government  personnel. 

Lsy  to  assemble—  Backed  by  the 
ALDEN  name. 

For  over  40  years,  ALDEN  has  led  the  way  in  the  design 
and  manufacture  of  the  finest  weather  facsimile  recording 
systems  delivered  to  customers  worldwide.  This  recorder 
.kit  Includes  pre-assembled  and  tested  circuit  boards  and 
Imechanica!  assemblies.  All  fit  together  in  a  durable,  attrac- 
tive case  that  adds  the  finishing  professional  touch. 

Buy  In  kit  fomi  and  save  S1,000! 

You  do  the  final  assembly.  You  save  $1,000.  ComptetSp 
lasy-to-follow  illustrated  instructions  for  assembly, 
checkout,  and  operation*  And  ALDEN  backs  these  kits 
with  a  one-year  limited  warranty  on  all  parts. 


-«C?*^^ 


"^  Easy  to  order. 

Only  $995  for  the  complete  ALDEN  Weather 
Chart  Recorder  Kit  To  order,  fill  out  and  mail  the  coupon 
below.  For  cash  orders  enclose  a  check  or  money  order 
for  $995,  Add  $5  for  shipping  and  handling  in  the  U.S. 
and  Canada  (tor  Massachusetts  delivery,  add  $49.75 
sales  tax).  To  use  your  MasterCard  or  Visa  by  phone, 
call  {617)366-8851. 

ALDENELECTRONICS 

Washington  Street,  Westborough,  MA  01581     -216 


NAME: 


CALLSIGN: 
ADDRESS:. 
CtTVL 


STATE: 


ZIR. 


D  I've  enciosecf  a  check  or  money  order  for  $995.00  artd 
S5.00  for  shipping  and  handling,  plus  applicable  sales  tax 


D  Charge  to:  D  MasterCard  ! 

ACCOUNT  #  (ALL  DIGtTS) 


□  Visa 


EXPIRATION  DATE 


SIGNATURE  REQUIRED 
)f  USING  CREDIT  CARD 
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tical  elements  should  be  35 
feet  VA  wavelength  for  80 
meters).  For  a  bottom  end- 
fed  antenna,  the  height  of 
eat  Ii  element  (L)  should  be 
no  more  than  50  feet  (H 
wavelength  for  20  meters). 
See  Fig.  5(a)  For  a  centerfed 
vertical  W8JK  beam,  the  to- 
tal height  of  each  element 
could  be  as  long  as  100  feet 
if  one  could  find  mechani- 
cal means  of  supporting 
such  heights.  See  Fig.  5(b}, 

Although  the  beamwtdth 
of  such  a  beam  would  be 
very  broad,  the  tuning  of 
the  antenna  tuner  would  be 
sharp  (especially  on  80  me- 
ters) and  the  tuner  would 
have  to  be  carefully  touched 
up  when  chanjt^ing  frequen* 
cles  within  a  frequency 
band  (because  of  the  rela- 
tively high  Q  of  the  antenna 
system) 

A  fuII-wavelength  verti- 
cal ly-polarized  quad  loop 
would  be  good  for  working 
40-meter  DX  For  vertical  po- 
larization,   the    quad    loop 


should  be  fed  on  one  end  for 

the  diamond-shaped  loop,  or 
on  one  of  the  vertical  sides 
of  a  square  loop.  See  Fig. 
6(a).  This  loop  would  have  a 
gain  of  1.4  dB  as  compared 
with  a  dipole  and  would 
have  low  angle  radiation. 

By  putting  a  20-meter  trap 
in  the  loop  opposite  the 
tuned  feedline,  the  antenna 
would  become  a  "bisquare 
array"  on  20  meters  with  a 
gain  of  at  least  4  dB  as  com- 
pared with  a  dipole.^  See 
Fig  6(b). 

Using  tuned  feeders,  a 
ffxed  quad  with  two  loops 
can  be  made  bidirectional 
See  Fig,  7  Two  40Hneter 
loops  M  feet  on  a  side  with 
34-foot  spacing  between  the 
loops,  as  shown  in  Fig.  7(a). 
would  provide  a  gain  of  37 
dB  on  40  meters  as  com- 
pared with  a  dipole.  This  an- 
tenna system  would  also 
work  on  80  meters  and 
would  be  vertically  polar- 
ized on  both  40  and  80  me- 
ters.  If  80-meter  operation 


were  not  desired,  the  spac- 
ing between  loops  could  be 
reduced  to  17  feet  and  pro- 
vide a  gain  of  4 J  dB  as  com- 
pared with  a  dipole, 

Feeding  the  loops  on  the 
side  with  the  conventional 
W8JK  center*feed  method 
would  also  provide  vertical 
polarization.  See  Fig.  7(bX  A 
40^Tieter  bidirectional  quad 
could  be  made  to  function 
as  a  bidirectional  expanded 
quad  on  20  meters  by  add- 
ing a  20-meter  trap  in  the 
center  of  each  side,  oppo- 
site where  the  feed  line  is 
connected.  On  20  meters, 
the  gain  would  be  at  least  7 
dB  as  compared  with  a  di- 
pole, See  Fig.  7(c). 

If  you  have  never  tried  a 
vertically-polarized  beam  or 
if  you  cannot  afford  a  com- 
mercially-made quad  or 
yagi  "way  up  in  the  air;"  try 
one  of  the  vertically-polar- 
ized  beam  antenna  systems 
described  in  this  article 
With  a  good,  carefully  ad- 
justed antenna  tuner,  each 


of  these  antenna  systems 
wiW  load  up  equally  well  on 
both  phone  and  CW  fre- 
quencies in  each  band,  with 
a  very  low  5wr  on  the  coax 
between  the  transmitter  and 
the  antenna  tuner  (usually  1 
lo  1]  This  will  make  the 
transmitter  happy,  and  the 
resulting  DX  QSOs  will 
make  you  happy  For  good 
DXing,  try  a  vertically-polar- 
ized beam  antenna  ■ 
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The  Electronic  Rainbow  Receiver  consists  of  a  receiver 
with  an  external  down-converter  that  mounts  at  the 
antenna,  feeds  the  voltage  to  the  LNA  through  the  coax 
cable.  The  4GHz  signal  is  down  converted  to  70  MHz 
and  is  fed  through  the  RG59/U  coax  to  the  receiver 


Rainbow  Kits  are  supplied  with  simple  step  by  step  in- 
structions. All  the  circuits  that  you  need  expensive  test 
equipment  to  do  are  pre  wired  and  tested.  All  printed 
circuit  boards  have  the  outline  of  each  part  printed  on 
them. 


RECEIVER  FEATURES 
Built  in  RF  moduTator  •  Detent 
Tuning-17  to  42  GHz  •  Variable 
Audio- 5.5  to  75  MHz  •  Invert  Video 
•  Channel  Scan  •  Voltage  monitor- 
ing •  Meter  output  •  Remote  Tuning 
SPECinCATIOMS: 
Single  Conversion  Image  Rejection 
Downconverter  •  Threshold  8  db 
CNR  •  IF  Bandwidth  24MHz  •  Out* 
put  IV  Audio  and  Video  •  IF  Fre- 
quency 70MH2  •  Video  Bandwidth 
4.5MHz  •  Size  3%*'Hx8^V'DxU¥4"W 


Complete  Satellite  TV  Receiver 

KIT  =1  —   Contains: 

>  Mainboard  •  Tuning   Board  •  Down- 
converter   Board    •    Modutator   Board 

•  All  parts  needed  to  complete  receiver 

^  Down  Converter  built  in  case. 
'Cabinet,  attractive  black  brushed  ano- 
dized  metal  with  silk  screened  front 
and  back  for  a  professional  look 
70  MH2  Filter  is  pre^wired  and  tested. 
Complete   instruction    &^t%z  AA 
ManudU  ZpJTJ.UU 


KIT  -1  —  Board  Kit  Contains: 

•  Main  Board  *  Tuning  Board  •  Down- 
converter  board  •  Modulator  Board 

•  Parts  List,  assembly  and  alignment 
manual 

•  4GHz  local  oscillator  and  70MHz  fitter 
is  pre-wired  and  tested.     #1<>CI  f\ti 


We  will  acceftl  (elephons  orders  far  Visa  &  MaslefcartJ 

No  C-O.D.  Ordors 

TO  ORDER  CALL  |JJ:29J;g« 

Complett.kit  weighs  10  lbs.  Please  arid  sufflei«ni  postage 

6254  LaPasTratt 
Indianapolis,  Indiana  46266 


$129.00 


Instruction  manuaL  Contains  printed 
circuit  board  layouts,  parts  placement, 
and  alignment  instructions,    d^^r  A  A 
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HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  sofution  to  most 

interlerence.  intermod,  and  desense  problems  in 

AMATEUR  and  COMMERCIAL  systems. 


Typtcaf  refsciion: 
±6O0Khz@i44Mhz:-2MB 
±l6Mnz@22aMhz:^4(kie 
±5    Mhz@450Mhz:'50dB 


COMPARE 

OUR 
CURVES! 


•  40  to  1000  Mhz  -  tuned  to  your  frequency 

•  5  ^arge  tref ical  respnators 

•  Low  ROise  -  High  overload  resistance 

•  8  dB  gain  -  ultimate  re|ec!mr>  >  80  dfl 

•  10  to  IS  volts  DC  operation 

•  Size  - 1.6  X  2-6  X  4.75'  mc.  connectors 
•FANTASTIC  HE  JECTION! 

Pffce  -  S79  95  bipolar  w /FtCA  jacks 

Connector  optmns:  BNC  S5,  UHF  S6,  N  SIO 

SUPER  HOT!  GaAsFet  option  $20 

We  offer  a  complete  line  of  rransi-nin^r  and  receivQf  Btfipa 
and  $ynth$«tfers  tof  nmsieur  and  cofmmercjal  use. 

CUSTOM  DESIGN  &  ENGINEERING 

Aitow  S2  tor  UPS  sfitf^mg  -  M&sterC&ri^  af}&  VtSA  ti^efcofnm 
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GLB  ELECTRONICS 


1952  Clinton  St..  Buffalo.  NY  14206 
716-824-7936.910  4 


AUTOMATIC 
IDEHTIFIERS 


10-1 


1^  143 


10^2 

•  Fcr  transiieivtrsi&refitaiefi 
«  Automatic  ap«fatia A 

•  A(l|ustat)le^p^d&ampi<rui!i 

•  Smalt5iie-7tot5voltsEJC 

•  fl  selectable,  reproarammabifl 
M'        'i?s  -  each  up  to  2 

II h  .....:.^loog 

•  WirEifl  &  tflSt&d 

in^ssaci«fs-] 

•  LOW  COST 

M&den[^T-S3d.9S    Modeil0^2 
mi2  to  K)  min  limer  S^  95 


Call  or  Write 

for  Free 
1983  Catalog 


ALL  NEW  H.F.  10/160  METER 
SOLID  STATE  P.LL  TRANSCEIVER 


Model  10/160  M 
USB-LSB 


4  Memories 
3  Way  Auto-Scan 
Includes  htew  Bands 
3-Step  Tuning  Speed 
IF  Tune  ±  1  KHZ 
Built-in  Dual  VFO 
Narrow  CW  filter  optional 


CW-WCWN 
200W.  PEPit60M-12y) 
100  W.  PEP(tOM) 
Built-in  Power  Supply 

AC  120  VAC 

DC'13.8  V  -Ground 

External  ALC  &  Relay 

RTTY-FAX 


NCG 


Mfg.  Sug.  Amateur  price 

$1,059.00 
NOW  ONLY  $949.50 

JUST  SLIGHTLY  AHEAD 


1275  N.  GROVE  ST. 

ANAHEIM.  CA  92806 

Cable:  NATCOLGLZ 
*^3ia 


TO  ORDER  OR 
DLR  INFO.  CALL 
(714)  630  4541 

NOTE:  Pfip«.  SpsciflcaUanB  BUbj&cf  to  change 
without  notice  and  ob1<galion 


TERMOD^ 


RADIO  MODEM 


appiG 


AK  ATARI* 


SEND  &  RECEIVE  CW  &  RTTY 


TEHMilMALL  M  •  h#r<hw«r»  and  ^ottware 

iv^tem  which  c«ifT¥»rti  ^uf  f  «tsofui  Com 

ptjipr  tntfl  ft  HUES  of  itif  «n  comnwinieatJorhi 

T&ntiinal. 

>  TERMiNALL  m  nflrty  io  am  Piuf  into  y^juf 
rBf»4vef  hoaflphsna  ^Cti  nrtti,  copy  Morwt 
codt  Of  radioiflltniviirf  f'liFi)  mo  vour  CW 
kev  h»ck  und  mtKi  t-Aw'  mcJir  Aitafrti  a 
Mcrop^na  oorvwctm  artd  send  fidudoi  or 
A&P'  flTTV  uwfiu  iiJO*  lorses  IAfS«.i 
Thai's  aTl  MnirQ  ii  U;  hooking  ft  up 

*  f  ftntasttc  Moi"hif  *aciet!t}c<^  N&  ailiustrmrrls 
ans  rvEsss^F]f  to  *»o*w  Mor$e  o^la  H'a 
iu^    sutaTHbd    $»    >lH}ft   a^nis   1119' 

22  m  VKf  OUT.  rwid  tev  «od  end 
lyKCkiqiut 


tMB 


«MqcT     m.r.rt;-;      .. 
quitnco,  Mfiul  to  h 
ra  vhTi  rjn  Tflpe  or  Junk 
WwiJ  wffflpping,  A-otd  rriDrftj  tidiling,  dtcMKi 
iQTiiOfH  I jrr  iaq&  felutn?:,  dae*  of ojjrafnmublH 
fjnii  oi  hr^3  SfflquO'Hog.  3d^u-5i  ■   ■      -"lago 
widlh.  Hansmit  dtlav  ^fimfld   i  uulo 

AdmntJvfff..  vxc^leni  dDcumsntJiiiron.  bfvih 

T^nii't  '  __  i-jfi  cBpab^wn  f*r  fOfiMiwng 
dmliaiiiri  ibrnw^'systmrn  And  s^ioi  h 
WVki  pn  I  ]ppn@3i^  (K^13c«e  COTf^iUl^    "^ 

(s,fiM(l«  wnaadl  out  cmbt  rrwfh  k 


Ai7 


To  Ordef 


(209)  667  2800 


1"^',' 


COP 


"ill' '  q  n  t^wQtoBvi  TraL^DBrfc  nt  Aran  irr 
'.'.MHiHxKJ  P!5  neg  Dei  $4 ijcj  CA  ngnintift  iA3 
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Condo  Secret  Agent 

The  word  at  many  condominiums  is  ''no  antennas  allowed/' 

Here's  how  one  ham  survived. 


Have  you  ever  seen  a 
notice  like  this: 
".  .  .no  exterior  antennas 
and  aeriah  shall  be  erected 
except  as  provided  under 
uniform  regulations  prom* 
uigated  by  the  [con- 
dominium} Association"? 

This  standard  phrase  or 
similar  wording  used  by 
most  Florida  condo- 
miniums dismays  amateur 
operators  contemplating 
purchase  of  a  con- 
dominium housing  unit. 
When  one  buys  into  the 
condo,  one  agrees  to  abide 
by  the  Declaration  and  the 
Association  bylaws.  There 
is  a  considerable  body  of 
law  under  Chapter  718  in 
the  Florida  Statutes  called 
"The  Condominium  Act" 
The  law  specifies  a  Declar- 
ation of  Condominium  as  a 
kind  of  Magna  Carta  de- 
signed to  protect  both  the 
developers  and  owners  in 
organizing  and  operating  a 
condominium  community. 
The  Declaration  is  a  legal 
instrument  recorded  in  the 
public  records  of  the  coun- 
ty where  the  condo  is 
situated. 
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The  Association  is  a  non- 
profit corporation  made  up 
of  the  unit  owners  of  the 
condo.  Members  elect  a 
Board  of  Administration 
which  runs  the  affairs  of  the 
condominium.  It  has  legal 
recourse  in  the  event  of 
Declaration  or  Association 
bylaw  violations.  Most  con- 
dominiums  (particularly 
those  with  lawyers  on  the 
board)  are  hard-nosed 
about  sticking  to  the  letter 
of  the  Declaration.  So,  how 
does  the  ham  cope  with 
these  restrictions? 

The  condo  purchaser  can 
treat  as  his  own  private 
home  the  space  contained 
within  the  interior  walls  of 
his  unit  He  can  install  an 
rnsfde  antenna,  if  he 
wishes,  subject  to  other 
restrictions  prohibiting 
nuisances  (TVL  RFI.  etc.). 
The  exterior  walls,  roof, 
parking  lots,  trees,  lawns, 
recreational  areas,  etc.,  are 
considered  Common  Ele- 
ments to  be  used  and  en- 
joyed by  all  owners  collec- 
tively. 

Then  there  are  Limited 
Common  Elements  outs/de 


the  exterior  walls,  such  as 
patios,  balconies,  and  gar- 
age stalls  which  may  be 
used  exclusively  by  the 
owner  whose  unit  adjoins 
or  is  attached  or  assigned 
to  such  Elements.  This 
might  be  an  out  for  hams 
who  mount  mobile  anten- 
nas on  balcony  railings  — 
maybe. 

Many  condo  hams  sur- 
reptitiously use  the  "in- 
visible" antenna,  an  end- 
fed  random  length  of  fine 
wire  strung  across  a  lawn 
or  roof.  Some  load  up 
down-spouts  or  metal 
gravel-stops  around  the 
roof  —  TVI  generators  if  the 
joints  are  not  welded  or  ef- 
fectively bonded.  1  have 
heard  of  ingenious  hams 
who  magnanimously  do- 
nate flagpoles  to  their  con- 
dominiums which  actually 
are  PVC  masts  concealing 
trap  verticals  inside,  with 
Old  Glory  proudly  waving 
in  the  rf  field.  Other  am- 
ateurs temporarily  run 
coax  out  windows  and  feed 
mobile  antennas  on  their 
nearby  autos  — apparently 
legaL   but   creating   safety 


hazards  if  the  cables  can 
be  tripped  over. 

And  some  hams  brazen- 
ly install  antennas  on  their 
condo  buildings  without 
permission,  hoping  they 
can  get  away  with  it. 
Perhaps  some  do.  Others, 
such  as  the  writer,  attempt 
to  get  permission  from  the 
Association.  ' 

Shortly  after  moving  into 
my  condo,  1  asked  the 
board  president  for  permis- 
sion to  mount  a  couple  of 
simple  antennas,  (Forget 
about  beams  and  phased 
arrays  — don't  press  your 
luck!)  t  told  him  I  wanted 
an  inconspicuous  dipole 
raised  within  a  line  of  palm 
trees  along  the  beach  dune, 
about  100  feet  from  the 
building,  and  a  small  ver- 
tical rod  for  two  meters  on 
the  roof.  The  president 
cited  the  Declaration  re- 
striction, but  said  he  would 
allow  me  to  bring  up  my  re- 
quest at  the  next  annual 
membership  meeting.  So, 
my  plea  was  included 
under  New  Business  on  the 
agenda. 

At    the    meeting,    my 


resentation  emphasized 
le  public  service  aspects 
t  amateur  radio,  such  as 
roviding  emergency  com* 
lunications  during  power 
r  telephone  outages  foi- 
3wing  storms  or  hur- 
canes.  That  perks  up  in- 
3rest  among  Florida  East 
oast  residents.  I  also 
ssured  the  membership 
lere  would  be  no  towering 
tructures  or  rotatable 
lements  (unsightly  in  the 
yes  of  non-hams).  There 
^ould  be  no  loose  cables  or 
mgles  of  wires,  I  promised 
*nd  I  also  could  promise  no 
VI  since  our  building  was 
arved  by  cable  TV.  {So  far, 
o  problems  have  been 
sported.) 

After  a  few  questions,  all 
f  them  friendly,  the  mem- 
ership  voted  to  grant  my 
?que5t,  and  the  action  was 
J  recorded  in  the  official 
linutes  of  the  meeting,  A 
sgal-eagle  type  might 
uestion  whether  the  As* 
Deration  could  waive  a 
rovision  in  the  Declaration 
without  properly  amending 
.  Whatever,  I  at  least  ob- 
lined  from  the  Association 
n  agreement  not  to  en- 
tree the  pertinent  provi- 
lon.  And  I  was  in  business. 

It  seemed  prudent,  even 
rith  permission,  to 
linjmize  use  of  the  Com- 
ion  Elements,  using 
imited  Common  Elements 
jesignated  for  my  personal 
se)  and  my  own  private 
roperty  where  possible, 
he  exception  was  the 
ipoie  which  had  to  be 
lounted  among  Common 
lement  trees  and  the 
Bed  line  under  the  Com- 
lon  Element  tawn,  RG-fl/U 
i^as  buried  in  a  lawn  slit 
^'hich  quickly  grew  over 
nd  is  undetectable.  The 
oax  emerges  beneath  a 
^alm  tree  and  is  neatly 
Iressed  up  the  trunk  where 
he   antenna    center  fe€d- 

•oint  is  secured.  The  dipoie 
»  a  75^  meter  trap  affair 
n^hich  also  loads  up  fatrfy 
»^ell  on  20  meters.  The  two- 
neter  Ringo  Ranger  was 
lounted  on  the  roof  air- 


conditioning  unit  which  is 
my  private  property.  Its 
maintenance  and  ultimate 
replacement  are  at  my 
expense,  not  the  Associa- 
tion's. 

Then  came  the  sticky 
part— how  to  get  the  feed- 
lines  out  of  the  apartment 
without  drilling  holes 
through  the  exterior  Com- 
mon  Element  walls.  Access 
to  the  dipoie  resolved  itself. 
I  discovered  a  one-inch 
plastic  pipe  had  been  iiv 
stalled  under  the  apartment 
floor  to  drain  the  air- 
conditioner  condenser  in 
the  utility  room.  The  pipe 
terminated  at  ground  level 
outside.  Obviously,  this  was 
a  Limited  Common  Ele* 
ment  for  my  use,  so  it 
became  a  conduit  for  a 
length  of  RC-58/U,  connect- 
ing outside  to  the  heavier 
coax  to  the  dipoie* 

Next,  how  to  get  the  coax 
to  the  Ringo  on  the  roofT 
Certainly,  cable  snaked  up 
the  exterior  wall  and  across 
the  roof  would  be  a  no-no. 
What  about  the  space  be* 
tween  the  interior  walls,  as 
in  concrete  block?  This 
seems  to  be  a  gray  area,  al- 
though it  probably  is  a 
Common  Element.  No  mat* 
ter.  Through  that  space  runs 
thin-wall  metal  conduit 
from  the  utility  room  to  the 
roof.  It  contains  the  ac  wir- 
ing for  my  roof  air- 
conditioning  unit.  Again, 
this  seems  to  be  a  Limited 
Common  Element  for  my 
use,  so  with  an  electrician's 
fish-tape,  I  pulled  up 
another  length  of  RG-58/U 
to  the  roof  circuit-breaker 
box  (my  private  property) 
adjacent  to  the  air- 
conditioner  where  the  ver- 
tical was  installed.  (Even- 
tually, I  replaced  the  RC- 
5d/U  with  Radio  Shack's 
new  small-diameter  RC- 
8/M.) 

Later,  I  replaced  the 
Ringo  with  a  Cushcraft 
ATV-3  20-15-1Ometer  trap 
vertical,  (Well,  14  feet  is 
still  a  "small  vertical  rod/' 
isn't  it?)  I  could  work  the 
local  two-meter  repeaters 
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with  an  inside  antenna. 
Radials  for  the  new  vertical 
were  out,  of  course,  since 
this  would  require  a  multi- 
wire  radial  system  extend- 
ing over  and  secured  to  the 
Common  Element  roof. 
Ground-strapping  the  an- 
tenna base  with  heavy  braid 
to  the  metal  mass  of  the  air- 
conditfoner  housing  seems 
to  work  about  as  well  as 
radiats,  with  only  small  ex- 
cursions from  the  man- 
ufacturer's impedance  and 
element-length  specs. 

Incidentally,  an  unex- 
pected bonus  came  with 
the  three-band  vertical:  It 
turned  out  to  be  four-band! 
It  seemed  to  load  up,  get 
out,  and  receive  as  well  on 
two  meters  as  the  Ringo.  A 
check  with  the  swr  meter 
at  the  transmitter  indicated 
almost  1:1  in  the  146-147 
MHz  range.  I  can't  explain 
iti 

The  apartment  dweller 
often  has  problems  running 
coax  from  one  room  to  an- 
other. My  cables  enter  the 


apartment  in  the  utility 
room  which  is  separated 
from  the  ham  shack  by  a 
bathroom.  At  first,  I  could 
find  no  easy  and  incon- 
spicuous way  to  route  the 
cables  across  the  Porcelain 
Palace.  Then  I  noted  the 
one  obvious  fixture  which 
spanned  the  walls  — the 
shower  curtain  rod!  A  little 
masonry  drill  work  on  my 
walls,  and  the  shower  rod 
became  a  conduit  for  the 
coax. 

I  have  been  operating 
from  my  con  do  for  three 
years,  and  so  far  there  has 
been  no  complaint  from 
any  of  the  owners.  Al- 
though 1  have  a  1-kW 
linear,  I  use  it  sparingly.  The 
exciter  output  level  is  ad- 
equate in  most  situations. 
But  even  with  the  linear,  I 
have  had  no  indications  of 
interference. 

Maintaining  a  low  profile 
is  one  way  to  retain  the  op- 
erating privilege  after  ob- 
taining it.  Hence,  the  semi- 
concealment  of  my  QTH.H 

73  MsgaztnB  •  May,  1983    45 


Charhs  M.  Davis  NB4L 
304  Atchison  Street 
Gamer  NC  27529 


Make  the  Icom  720A 

Work  for  You 

This  rig  knows  when  you  change  bands,  so  why  not 
let  it  switch  your  antennas?  Build  this  simple  add-on 

and  let  your  voltage  do  the  work. 


Having  recently  ac* 
quired  an  Icom  720A 
and  played  with  it  for  sever- 
al weeks,  I  decided  to  inves- 
tigate some  interface  con- 
trols utilizing  the  informa- 
tion interface  provided  on 
the  back  panel  (24-pin 
molex®  plug).  According  to 
the  operator's  manual,  pin 
13  provides  an  output  volt- 
age which  varies  with  re- 
spect to  the  band  selected. 
The  voltage,  as  indicated  by 
the  manual  and  my  test, 
changes  approximately  1 
volt  per  band — following 
this  pattern:  1 .8  MHz  ==7  0  V, 
3  5  MHz  -  6.0  V,  7.0  MHz  ^ 
5  V,  1 4.0  MHz  =  4.0  V,  1 8-21 
MHz  ^  3  0  V.  24-28  MHz  ^ 
2.0  V,  lOMHz^rOV, 


Now,  being  basically  lazy 
(and  forgetting  to  change 
the  antenna  from  the  beam 
to  the  inverted  veel  )  decid- 
ed to  design  an  interface 
which  would  do  it  for  me.  I 
needed  a  circuit  which 
would  define  and  capture  a 
voltage  threshold  and 
switch  my  antenna  (via  a  co- 
axial relay)  when  my  rig 
makes  the  transition  from  a 
low  band  to  a  high  band. 

Since  4,5  volts  and  lower 
represents  the  high  bands 
and  5.0  votts  and  higher  rep- 
resents the  low  bands,  what 
I  needed  was  a  switch  that 
was  off  (0  V)  for  an  input 
voltage  greater  than  4.8 
volts  and  on  (Vcc)  when  the 


input  voltage  was  less  than 
4,8  volts  The  4,8  volts  is  the 
threshold  voltage  I  selected. 
My  source  voltage  [Vcc)  is 
13.8  volts.  (By  the  way,  the 
720A  provides  13  8  volts  out 
on  pin  2  with  pin  8  being 
ground.) 

I  needed  an  op  amp 
which  was  easy  to  use  with  a 
single-ended  power  supply 
and  had  a  fairly  decent  slew 
rate.  It  was  a  job  for  an 
LM3900,  set  up  as  an  invert- 
ing comparator  Next  I  need- 
ed an  NPN  transistor  capa- 
ble of  switching  relay-coil 
current;  I  chose  the  good  ol' 


2N2222  Since  my  relay  has 
a  coil-voltage  rating  of  5 
volts  and  my  source  voltage 
is  13.8  V,  I  needed  to  drop 
about  8  volts.  The  transistor 
will  drop  about  1  to  IV? 
volts  when  saturated  (on) 
Use  an  LED  to  drop  another 
volt  or  so.  The  LED  also  let* 
you  know  when  the  compar- 
ator has  switched  states  and 
that  the  transistor  is  on.  A 
100-Ohm  resistor  completes 
this  series  circuit. 

The  schematic  in  Fig.  2 
shows  a  few  things  I  haven't 
talked  about,  such  as  a  diode 
across  the  relay  coil,  a  cou- 
ple of  capacitors,  and  a  spe 
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::ial  audio  circuit  (more  on 
this  later).  Let's  get  to  the 
heavy  stuff  — making  the 
::omparator  switch  states. 
The  output  of  the  compara- 
tor will  be  in  one  of  two 
states:  0  volts  and  Vcc  (ap- 
proximately). If  you  prefer 
to  think  in  logic,  0  =  0  volts 
and  1  =Vcc.  The  output  of 
my  Icom  720A  fpin  8)  was  5 
^olts  on  7.0  MHz  and  4  volts 
on  14.0  MHz.  A  note  here— 
if  you  refer  to  the  pattern  of 
changes  given  in  the  first 
paragraph  of  this  article, 
/ou  will  see  that  it  is  ar- 
ranged in  order  of  the  out- 
put voltage,  not  the  amateur 
bands.  Therefore,  when  you 
change  from  14  to  7,0  MHz, 
you  go  through  10  MHz  In 
terms  of  voltage  you  will  go 
from  4.0  volts  [14  MHz) 
through  0  volts  (10  MHz) 
back  to  5  0  volts  [7,0  MHz) 
and  the  relay  will  drop  in 
and  out  This  is  the  reason  I 
have  a  470-uF  capacitor  (CI] 
on  the  input  of  V  control  to 
help  hold  this  voltage  up. 

I  selected  4.8  volts  as  my 
threshold  voltage  (Vref). 
When  the  input  goes  above 
4,8  volts,  the  output  goes  low 
;0  volts),  and  when  the  input 
goes  below  4.8  volts,  the  out- 
put goes  to  Vcc  The  output 
I'm  referring  to  is  that  of  the 
comparator—  pin  4,  with  pin 
2  being  Vref  and  pin  3  being 
V'm.  To  get  Vref,  a  simple 
^/oltage  divider  will  do  Re- 
ferring to  Fig  2,  we  see  that 
R2  is  10k  Ohms.  What  we 
need  to  do  now  is  to  deter- 
mine the  value  of  R4.  Using 
the  voltagenilivider  rule: 

Vref  -  ^^  ^^^^^ 

R2  +  R4 

48V  =  E4J1MV1 
10k +  R4 

4ak+4.8(R4)  =  13.8(R4) 

48k  =  9(R4) 

R4  =  4Sk 
9 

R4^5  33k  Ohms 

If  someone  uses  other  than 
1 3  8  V  as  Vcc,  then  Vref  will 


change.  To  eliminate  this 
problem,  use  a  25k-Ohm 
trimpot. 

Special  Audio  Circuit 

The  720A  is  a  very  good 
rig  for  the  sightless  amateur 
by  virtue  of  the  fact  that  it 
establishes  certain  operat- 
ing parameters  and  condi- 
tions when  powered  up. 
With  this  being  the  case, 
why  not  make  the  modifica- 
tions useful  for  the  sightless 
amateur?  Since  the  LM3900 
is  a  quad-op-amp  package 
and  Tm  only  using  one  of 
the  four  op  amps,  it  woutd 
be  a  simple  task  to  generate 
another  control  line  whose 
output  voltage  would  fol- 
low that  of  the  first  op  amp. 
I  call  this  op  amp  1 B.  When  I 
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say  simple,  I  mean  it  — just 
parallel  the  inputs— pin  12 
to  pin  2  and  pin  11  to  pin  3. 
By  doing  this,  both  op  amps 
have  the  same  input  resis- 
tors (Rl  and  R2)  and  both 
use  the  same  Vcon  and 
Vref  voltages.  The  output 
voltages— pins  4  and 
10— are  identical,  yet  in- 
dependent of  each  other. 

Op  amp  1 B  is  used  to  turn 
on  a  555  which  is  wired  as  as 
"power  up  one-shot."  When 
this  circuit  is  activated,  a 
high  (Vcc)  appears  on  pin  10 
and  a  short  beep  will  be 
heard  from  the  solid-state 
piezoelectric  speaker.  The 
time  duration  of  the  beep  is 
set  by  R8  and  C2.  This  beep 
will  occur  at  the  same  time 
the  LED  comes  on,  indicat- 


ing that  the  antennas  have 
been  switched. 

The  project  can  be  built 
in  one  evening  with  Radio 
Shack  supplying  all  the  parts 
except  the  coaxial  relay  for 
approximately  $20  00.  Lay- 
out is  not  critical  and  point- 
to-point  wiring  can  be  used. 
(I  used  a  prototyping  board 
to  test  the  circuit  and  then 
transferred  to  an  edge-con- 
nector board.]  ■ 
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Parts  List 

Itfttn 

Radio  Shack 

§ 

Part  Number 

0!y. 

Name 

Descripiiofi 

Raf.  Deslg. 

1 

276-1713 

IC 

LM3900  -  Norton  quad  op  amp 

IC1 

2 

276*1723 

IC 

NE555 

IC2 

3 

276^041 

diode 

LEO 

D1 

4 

276-1101 

2 

dtode 

1N40G1 

D2,  D3 

5 

276^2014 

transistor 

2N2222 

Q1 

6 

275-216 

relay 

5  V  dc  coil.  1  A  @  125  V  ac,  SPST 

RY1 

7 

273«0 

speaker 

Solid  state  piezo  type 

SPKl 

8 

272-1030 

capacitor 

470  uF  @  35  WV  dc,  PC  mount 

CI 

9 

276-1421 

capacitor 

3,3  uF  •  low  leakage 

C2 

10 

27M356 

resistor 

10  meg.  %  Watt 

R1.R3 

11 

271-1335 

resistor 

10k  Q,  V*  Watt 

R2 

12 

27M330 

resistor 

4.7k  Q,  %  Watt 

R5,  R7 

13 

271-012 

resistor 

100  Q,  Va  Watt 

R6 

14 

27V218 

trimpot 

10k  Q,^/8  Watt 

R4 

IS 

271-229 

trimpot 

1 .0  meg 

R8 

16 

2761551 

edge  connector 

44pin.156x.200" 

17 

276-154 

PC  board 

4V2"x4"44pjn 

1 
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The  New  Communications: 

VHF  Mailboxes 

loin  the  growing  wave  of  hams  using  digital  techniques 

to  get  their  message  across, 
AF2M  describes  the  (log)  ins  and  outs  of  mailbox  systems. 


Rob&t  Swksky  AF2M 
412  Arbuckie  Avenue 
Ctdarhurst  NY  11576 


Radioteletype  is  a  mode 
that  is  getting  much  at- 
tention these  days.  With  so 
many  hams  using  micro- 
computers and  the  large 
number  of  people  with 
Teletype ^^  model  15s,  19s, 
and  28s,  the  popular  RTTY 
frequencies  are  crowded. 

UFRC    MAILDOX    LDG    FQH    ^/^/Sl 


One  of  the  reasons  RTTY  is 

so  popular  is  that  the  mode 
is  especially  suited  to 
automated  and  computer- 
ized embellishments  It  is 
possible  to  leave  the  TTY 
machine  set  up,  leave  the 
shack,  and  return  to  see 
whatever  activity  was  on 
frequency.  To  facilitate 
thi5,  the  autostart  system 
was  developed.  Autostart 
senses  a  mark  signal  on  fre- 
quency  and  readies  the 
Teletype  machine  for  copy. 
This  way,  the  TTY  is  not  on 


STATIONS  USING 

THE  SYSTEH 

TODAY  I 

CALL 

TIME 

Rt:2MS 

VOO 

KI2U 

937 

AF2rt 

173^ 

WB2VTN 

1753 

HtZV 

1801 

HB2HLK 

1822 

NBZUUF 

13^9 

HA2NDV 

2001 

KAZ&QM 

2U31 

KAOBYH 

205& 

MBZLMJ 

211? 

KA2GNJ 

21^8 

HBiur 

2159 

HA2DC& 

2223 

KIZU 

2320 

KB2UF 

2^3 

JHUiE    mE   37    MESSAGES  IN  MLMUKY , 


Em  or  REPORT. 


Fig.  1,  The  tog  of  system-usage  that  can  be  printed  on  the 
system's  local  printer. 


all  the  time  and  doesn't 
print  out  garbage  in  the  ab- 
sence of  a  signaL 

While  autostart  is  all  well 
and  tine,  it  does  have  some 
serious  limitations  One  of 
them  is  I  has  you  receive  a 
copy  of  everything  sent  on 
frequency.  If  you  are  just 
looking  for  one  specific 
message,  you  miyhl  have  to 
do  some  digging  in  order  to 
find  it.  Also,  there  is  noway 
of  knowing  if  a  message 
that  was  sent  was  ever  re- 
ceived. After  all,  the  other 
station  could  shut  his  re- 
ceiver off  before  you  came 
on  frequency  to  send  him  a 
message. 

Because  of  these  limita- 
tions, hams  started  using 
WRU  and  SelcaK  WRU  is  a 
special  non-prtnting  control 
character  that  causes  a 
properly  equipped  RTTY 
machine  to  send  out  an  iden- 
tifying message  every  time 
the  character  is  received. 
In  order  to  use  WRU  le- 
gally, there  has  to  be  a 
licensed  control  operator  at 
the  station;  this  limits  its 
usefulness  a  great  deal. 
Selcal  is  a  selective  call- 
ing system.  It  activates  the 
TTY  machine  when  a  spe- 
cific sequence  of  letters, 
usually  the  last  three  letters 
of  the  station's  calfsiga  is 


sent.  The  TTY  will  remain 
active  until  another  series 
of  characters,  usually 
NNNN,  is  received,  Selcal  is 
a  ver\'  useful  item,  but  it  is 
prone  to  false  start-ups  and 
not  too  many  hams  have 
the  proper  equipment  to 
use  it. 

A  few  years  ago,  when 
microcomputers  were  first 
getting  very  popular,  RTTY 
mailboxes  started  popping 
up  across  the  country. 
These  systems  enable  a 
ham  on  RTTY  to  leave  a 
message  in  a  computer's 
memory  The  message  is 
then  received  when  the  sta- 
tion to  whom  the  message 
was  directed  checks  into 
the  system  In  order  to  use  a 
mailbox,  no  special  equip- 
ment is  necessary.  Anyone 
who  can  get  on  bO  wpm 
Baudot  t4S.45  baud)  can 
use  most  of  the  systems 
that  are  around. 

The  procedures  for  using 
the  various  RTTY  mailboxes 
vary  from  system  to  system; 
the  one  1  will  describe  is 
that  of  the  Uncle  Floyd 
Radio  Club,  WA2DCS. 
which  is  based  in  Queens, 
New  York,  The  operation  of 
this  system  is  roughly  the 
same  as  the  other  ones  I 
have  tried. 

In   order   to    check    into 
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he  system,  one  gets  on  f re- 
luency  and  sends  a  mark 
one  for  aboul  five  seconds 
ol lowed  by  a  bunch  of  Vs. 
t  will  automatically  switch 
D  either  60  wpm  Baudot  or 

10  baud  ASCII  depending 
m  what  the  connputer  hears 
m  frequency  After  the  sta- 
ion  tryrng  to  check  in  drops 
tis  carrier  (the  system  is  on 

meters),  the  computer  will 
end  the  following  mes- 
age 

JFRC  MAILBOX  (date) 
THANK  YOU  FOR 
CHECKING  IN.  WHEN 
THE  CARRIER  DROPS, 
PLEASE  SEND  YOUR 
CALLSIGN  FOLLOWtD 
BY  CR  IF 

If  the  station  replies 
iroperly,  the  system  will  ID 
n  CW.  and  send  a  message 
uch  as: 

JFRC  MAILBOX  (date) 
YOU   ARE    USER   NUM- 
BER 56  FOR  TODAY   23 
MESSAGES  IN  MEMORY 
AT  THIS  TIME 

If  there  are  any  messages 
n  the  computer  for   you, 

'ou  wilt  then  see  something 
hat  looks  like  this: 

MESSAGES  FOR  KB2UF- 

ROM  KI2U-^|ON. 
MEET  ME  ON  21.390  AT 
10     PM    (dale)    1717, 

ROM  AF2M-HEY  ION, 
THh  RtPtATER  IS  UP 
AGAIN  BUT  I'M  SURE 
YOU  COULD  CARE  LESS. 
I  LL  MEET  YOU  ON 
CHANNEL  19  TONIGHT 
THREES  TO  YA!  (date) 
1345, 

ND  OF  MESSAGES, 

CW  ID) 

Note  that  the  message  is 
ireceded  by  the  originating 
tation's  callsign  and 
ol lowed  by  the  date  and 
ime  that  the  message  was 
eft.  Once  a  message  is 
lalled  up  in  this  manner,  it 
s  deleted  from  memory. 
Vfter  the  CW  ID,  the  system 
vill  send: 

^LEASE  ENTER  THE  STA- 
TION FOR  WHOM  THE 
MESSAGE  IS  FOR 
FOLLOWED  BY  CR  IF 
AND  THE  MESSAGE  ON 
A  SEPARATE  LINE 
LOGOFF  WHEN  DONE 


m    YOU  WISH  TO  INSPECT  fi  FILE  CY  OR  N)?  Y 
CALLSIGN  ?   KI2U 


MESSAGES  LEFT  BX    KIZUI 


FOR  KB2WS — KEY  RAY,  HON  WAS  YOUR  OAY-^  WHAT  SAY  hAY?  IS  EVERYTHING  OK?  CAM  YOU  CO 
ME  OUT  AND  PLAY.  RAY? 

DELETE  (Y  DR  N)?  y 
MESSAGE  HAS  DELETED. 


FOf    WB2JUF--MARC»    HEET    flE    OH    21*39  0     fONIGHT    AT    9: 00    PM 


DELETE    ty    OR    N)-^   N 

MES^iAGE    SAMED. 
NO    HQRE    MESSAGES t 


Fig,  2,  An  illustration  of  how  messages  may  be  inspected  and,  if  garbage,  deleted  to  con- 
serve disk  space.  This  feature  is  availabte  only  on  the  local  lerminai  not  over  the  air. 


The  toltowing  is  an  exani- 
pie  of  how  a  message  is  left; 

WA2PAK. 

THE  HW-30  SOUNDS  FB 
ON  THt  AIR  I  WAS 
ABLE  TO  GET  AHOLD 
OF  A  SIXER  WANNA 
BORROW   THAT  TOO?? 

After  the  last  message  is 
sent,  the  slation  types: 

LOGOFF 

The    system    responds 

with  a: 

GOODBYE,  KB2UF 
(CW  ID) 

This  system  is  rather 
typical  of  most  of  the 
2-meler  mailbox  systems 
that  I  have  seen.  There  are 
some  on  the  low  bands;  op- 
eration on  them  differs 
slightly  1  he  2-meter  band  is 
an  ideal  one  for  this  type  of 
operation  because  one 
does  not  have  to  worry 
about  QRM.  QRN,  drifting, 
selective  fading,  and  other 
things  that  plague  the  lower 
frequencies. 

In  order  to  set  up  a  mail- 
box system,  all  that  is  need- 
ed is  a  computer  with  a  fair 
amount  of  disk  space,  a  me- 
dium-power 2 -meter  rig,  a 
stable  TU  that  produces  a 
nice  clean  AFSK  tone,  and  a 
good  omnidirectional  an- 
tenna at  a  decent  heiyht. 
Since  every  setup  will  dif- 
fer, the  software  would 
have  to  be  custom^ritten 
for  the  specific  equipment 
involvt?d  and  the  needs  of 
the  club. 

When   writing    software 


for  such  a  project,  it  is  often 
a  good  idea  to  start  with  a 
commercially-available 
program  and  modify  it  to 
suit  your  needs.  This  way, 
much  time  will  be  saved. 
The  mailbox  system  de- 
scribed m  this  article  uses 
an  Apple  II  Plus  computer. 


The  Baudot  ASCII,  and  CW 
routines  w^ere  taken  from  a 
program  that  had  assembly 
language  subroutines  writ- 
ten for  the  various  codes 
and  an  Applesoft  BASIC 
program  controlling  the 
display,  flow  of  control, 
and  other  such  things 


HO 


I 


mi  eAUbDt 


HQ 


use  4SCI1 
nttr  ncuTiNES. 


^ 


THt  C^nfuCn  AT  ten 
en   10 


60  TO  T»C  vnoPiii 
iiTTr  iitccivc 


cc>  BACK  Ttr  s^iia 

AMf}   PfllMT    OUT 
STAT  I  OIL 


fiO    TQ    HtTT 

nfCLIVE  ANO  OCT 

CALLS  *»e  i»f«m3es 

IkHD    LOGOFF    C(HUUF|£| 


T 


UDd   STATION  OFF. 
AND    ChVE 
A     CW    lO. 


Fig.  3.  Ftowchart  for  a  basic  mailbox  system.  The  RTTY send 
routine  takes  care  of  the  CW  ID.  Random-access  disk  files 
are  used.  This  limits  length  but  greatly  speeds  research  time. 
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TELEPWOWE  OR 
nftDlO    COKTftOL 
li}    rURM   SYSTEM 
ON    AND   OFF 


COHf'UtEN 

A«4D 

DISK  0-BtVE 


w. 


TMI«  UMC  fiOtS  HI** 


MgCLCH  IS  THiPrEB 


3t 


I3- 
J J 


COHVf  IVTC^   TO  TTU 


TTL  aXl^llia  rue  IE  S 


TEflUfllAl. 
yMIT 


&rs«  TOiiEi 


*JOlO    OUTinjT 


2   H£TCR 

uriTM 

PL  squelCh 


TTi  3l«ltAL  TO  tWlfCM  prr  c^ncuii 


2  llCTEIt 
jmTEHIIA 


Ffg,  4,  The  various  components  in  the  system  and  their  interconnections.  The  2-meter  rig 
was  modified  to  provide  an  external  audio  output,  external  PTT  input,  and  a  TTL-level  out- 
put line  to  lei!  the  computer  v^hen  the  squelch  is  tripped. 


The  Applesoft  executive 
program  was  nioditied  in 
5uch  a  way  as  to  enable  the 
program  to  function  as  a 
mailbox.  The  task  was  not 
as  difficuit  as  it  sounds;  it 
took  one  person  less  than  a 
week  to  perfect  the  pro- 
gram As  portions  of  the 
program  are  from  a  copy 
righted  program,  I  obvi- 
ously am  not  able  to  supply 
a  listing  of  the  modified 
software  If  you  feel  that 
you  are  not  capable  of  writ- 
ing the  software,  compa- 
nies such  as  MacrolronfcH 
advertise  mailbox  software 
for  the  TRS-80  and  other 
popular  computers.  Also, 
Hal  makes  a  cunifjlete 
stand-alone  system,  with  a 
dedicated  microprocessor 
term  ma  I  for  ASCII  and 
Baudot. 

If  you  decide  to  write 
your  own  software,  it  is  wise 
to  plan  carefully  ahead  of 
tmie.  Get  together  with 
other  RTTY  operators  and 
decide  what  features  you 
want  to  include  and  how  to 
go  about  implementing 
them  Draw  one  flowchart 
picturing  flow  of  control 
throughout  the  entire  sys- 
tem and  one  showing  which 
subroutines  the  computer 
should  use  to  accomplish 
the  task.  Test  your  atyo- 
rithm  carefully  to  be  sure  it 
is  working  the  way  you 
want  it  to.  When  it  comes 
time  to  actually  code  the 
program,  you  will  find  it 
very  easy  to  do  with  the  de- 
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tciiled    planning    ahead    of 
lime 

After  the  program  is 
coded,  test  it  off  the  air. 
Make  sure  all  the  functions 
are  working  as  they  should 
Vou  are  bound  to  uncover 
many  bugs  during  this  ini- 
tial testing  period  When 
you  are  satisfied  that  the 
system  is  operating  smooth- 
ly, put  It  on  the  air  but  be 
prepared  to  uncover  many 
more  bugs.  No  matter  how 
carefully  the  program  is 
written,  there  is  always 
someone  who  wilt  come 
along  and  enter  a  command 
I  ha!  will  cause  the  fKo^ram 
to  bomb.  Hams  are  very  tal- 
ented in  their  ability  to  dis- 
cover oversights  in  pro- 
grams of  this  nature  by  en- 
tering stuff  the  programmer 
never  anticipated! 

Make  sure  that  there  is  a 
way  to  shut  the  system 
down  at  a  moment  s  notice. 
You  are  required  to  have  a 
control  operator  monitor- 
ing  the  system  at  all  times. 
Some  means  of  shutting  off 
the  system  on  another  fre- 
quency or  over  the  phone 
line  must  be  provided  for. 
In  a  busy  area,  it  is  wise  to 
use  PL  or  Touchtone^'^^  con- 
trol so  that  signals  on  fre- 
quency will  not  turn  on  the 
mailbox  when  it  is  not  want- 
ed, This  is  also  necessary 
when  you  want  to  limit  ac- 
cess to  the  system. 

On  UFRC's  mailbox  sys- 
tem, there  are  two  modes  of 
operation:    the    normal 


mode  and  the  privileged 
mode  In  the  privileged 
mode,  the  user  can  store 
longer  messages  and  can 
use  certain  comn^ands  that 
are  not  available  to  every- 
one In  addition  to  saving 
on  disk  space  by  limiting 
the  number  of  people  who 
can  store  lengthy  messages. 
it  also  provides  incentive 
for  non -members  to  join  the 
ctub  and  get  the  priviliged- 
user  status.  The  privileged 
mode  is  accessed  with  a  PL 
lone  and  the  sending  of 
some  non-printing  char- 
acters during  the  LOGON 
process. 

The  UFRC  mailbox  is 
composed  of  the  I  ol  low  ing 
hardware:  an  Apple  11  Plus 
computer,  the  Disk  11  disk 
drive,  a  Flesher  TU-170,  a 
HeathkitTM  HW-2036A,  and 
a  2-fneter  ground-plane  an- 
tenna Future  plans  consist 
of  using  a  local  repeater, 
WB2VTN/RPT  [64/24),  to 
extend  the  range  of  the  sys- 
tem As  of  now  the  system  is 
closed,  but  it  wilt  become 
an  open  system  as  soon  as 
we  get  enough  extra  disk 
storage  to  handle  more 
users.  Presently,  there  are 
about  20  active  users.  The 
system  can  hold  about  150 
average  messages,  You  can 
hear  the  UFRC  mailbox  on 
145.71  or  the  alternate  fre- 
quency, 144.19.  The  call- 
sign  used  is  WA2DC5,  the 
UFRC  ctub  calL 

Please  note  that  the  mail- 
box design  presented  here 
is  not  the  only  possible  de- 


sign. There  are  many  differ 
ent  ways  of  designing  a 
RTTY  mailbox  system 
Since  there  aren't  a  great 
many  of  them  around,  there 
is  still  much  to  be  done  ir 
the  area  of  hardware  anci 
software  design 

More  advanced  system* 
often  have  additional  fea 
tures.  For  example,  it  is  pos 
sible  to  include  a  library  ol 
RTTY  art,  club  announce 
ments,  and  ham -re  I  a  tec 
news  items.  As  quick  and  re 
liable  mass-storage  devices 
decrease  in  price,  the 
capabilities  of  such  system* 
will  most  likely  increase 
dramatically  The  ideal 
system  would  have  full 
duplex  capabilities  so  thai 
the  user  can  interact  vvitl' 
the  computer  more  easily 
In  order  to  do  this,  eacf 
user  would  have  to  use  f 
separate  antenna  or  £ 
duplexes  and  separate  rigi 
for  transmitting  and  receiv 
ing.  If  various  regiona 
systems  Imk  together,  c 
large  "ham  database' 
could  result  The  packet 
communications  system; 
are  especially  suited  for  thi* 
purpose. 

The  UFRC  system  in 
eludes  such  sprt  lal  fea 
tures  as  a  log  of  all  activity 
that  is  on  the  system  durini 
the  day.  AL^o.  it  is  possiblf 
to  inspect  messages  left  b\ 
anybody  and  edit  or  delete 
them,  This  is  necessary  tc 
etiminate  garbage  mes 
sages  and  to  free  up  disl 
space  when  it  becomes  nee 
essary  to  do  so  Examples  ot 
this  are  shown  in  Figs,  1  anc 
2.  These  functions  arc 
available  only  through  i 
local  terminal  on  the  mail 
box  and  cannot  be  used  or 
the  air. 

Figs.  3  and  4  show  a  sam 
pie  flowchart  and  a  dia 
gram  of  the  system  hard 
ware,  respectively 

If  you  have  any  specif i{ 
questions  concerning  mail 
box  systems  or  how  to  sei 
one  up,  please  feet  free  tc 
write.  Also,  t  would  appreci 
ate  hearing  from  other  own 
ers  and  users  of  mailbox 
systems  ■ 


Introducing  The  SRT-3000 
A  High  Performance  RTTY 
Communications  Send- 
Receive  Terminal 

•  BuiIMn  demodulator  &  AFSK  modula- 
tor for  170,425,850  Hz  shifts,  high  and 
low  tone  pairs  •  60,66,75,100,132  WPM 
Baudot,  110,300  Baud  ASCII,  5^99  WPM 
Morse  •  1000  character  text  buffer  with 
BREAK  feature  •  Ten  80  character  mes- 
sage memories  with  battery  backup  • 

Selectable  display  formats,  24  lines  x  72  characters  (2  pages),  24  lines  x  36  characters  (4  pages), 
16  lines  x  36  characters  (6  pages)  •  Split  screen  operation  •  On  screen  status  line  displays  a 
tuning  bar,  mode,  speed,  shift,  tone  pair,  normal/reverse,  USOS,  WRU,  SELCAL,  buffer  mode 
and  buffer  count  •  Cassette  interface  for  long  "Brag  Tapes"  or  unattended  message  storage  • 
Baudot  and  ASCII  printer  outputs  •  Built-in  audio  monitor  •  Built-in  110  VAC  power  supply  • 
Other  features— PTT  control,  WRU,  SELCAL,  sync  idle,  CW  tD,  USOS,  autostart,  full  or  half 
duplex,  scope  outputs,  weight  control,  intercharacter  spacing,  reverse  video,  RS-232,  word  wrap 
around  •  Compact  size  only  13.3  x  10,3  x  4  inches  •  Made  in  USA, 


SRT-3000 
List  Price  $  995.00 


'DGMIeLEC TBOMfCSr  IMC. 


Send  For 
Free  Information 

787  BRIAR  LANE,  BELOIT,  WISCONSIN  53511 
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THE  WORLD  FAMOUS 


*4  ACTIVE    ELEMENTS  10-15-20m. 
♦  F/B  RATIO  — 22db  ♦381b.— WT. 

*19  8"800M   irBALUN    INCLUDED 

•  Wideband,  Low  SWR, 

•  No  tuner  needed. 

«  Exclusive  phased  dual 
drive  gives  higher  gain 

•  Exclusive  coaxfal 
capacitors  have  lower 
losses,  higher  Q. 

•  Full  power  low  loss 
batun. 

•  Improved  beam  pattern 

See  catalog  for  additional  information 
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BITTEN  BY  THE  ATV  BUG? 

Let  P.O.  putyoy  on  the  air 
and  SAVE! 

Complete  System  price 

$249,00    SAVE  SI 3,00 

TXAS*4  Eicitei/MiHSulttor  $B9  DO  ppd 

ftmar  vnplrter  Itie  100  WH;  ayttaJt  design  keeps  i»r 
moriict  ovi  ol  two  meters  lot  iiJk  back  VKieo  moi^iatdr 

IS  a  full  8  MHz  lor  compuier  g raphes  ants  color  fli» 
qurres  13  8  V[>C  reg   @  70  ma  e^l  iiiw  DtJlpu]  nawj 
TunedwitliCfysraif^n  4S9,?ft,  434  or 426. ?5M Hi!. 
Ovaf  IrequDi^cv  mQdel  Bvailabis    ...,,,,  1^1 5. (HI  ppd 

PAS  10  Walt  ATV  Pawftr  Amplilier  .  %mm  ppd 

The  PA5  urill  put  out  IQ  wdtts  fi^  po^A«f  on    .  ~ 
when  driven  witrt  80  mw  by  me  TXAS  «x0ter  _.  _     _ 
tn  lAd  im\  e^us  DdnCwam  lor  Ttie  wtme  tund  wiit^  gooci 
lir»eirfty  for  cQiot  ^tsl  ioiad  flesiutf^  UJ  VDC  reg  ^ 
3aFws 

FMA5  Audits ubcarri«r  Generiiar .  S29.Q0  ppd. 
Puis  3u0ia  on  your  canwra  video  just  as  bfoadcasl  does 

at  4  5  MH7   Purs  out  1  V  p-p  Eci  drivs  T5<A5   Requires 
low  Z  mike.  150  to  600  U  and  1  ?  to  18  VDC  @'  25  ma 
Works  with  any  transmiKe^  with  S  MH?  video  tiflnd- 
widilT 

TVC-Z  ATV  Dawnconweitef , .  _ , ,  SSS.OQ 

Stnpftne  MRF  90t  pr«anip  md  dcMiikto  bitonctd  muei 
tbgs;  Qyr  ttw  iffish  fints  4nd  resists  ^ntefrnod  and  mcf - 
load  Ctumflds  bmmm  uhf  anienrit  and  iv  s«t  Oi^^ 
put  chinM(&  3  or  3   Vmmp  \uPm  420  to  450  UHl 
fttatiiies  J?  10 18  VOC  »  20  ma 
SufrersflniilweTVC  K  wrlh  NEE  4535  |)rtimp 
|.9dl}N,F,) ,S69.00ppd 

Call  or  wrlta  for  i^ur  cofTiplste  catalog  of  apeciflcatliOFiSt  slstion  setup  diagramSn 
and  optional  accessories  which  include:  antennas,  modufators,  test  generators, 
cameras  and  muchn  muah  more.  See  Ch.  14  19A3  ARRL  Handbook, 

TERIrfS-  VISA  or  MASTERCARD  by  telephone  or  mail,  or  Check  qt  money  Ofder  by 
maiL  Ail  pfftce^  are  detivared  in  USA  A  Mow  three  w^ecks^afief  order  lordetitefy. 

(213)447-4565  Charge  card  orders  only 


P.C.  ELECTRONICS  2522  Paxson  Lane 


Tom  W60RG     Maryann  WB6YSS 


Arcadia,  California  91006 


WORK  THE  U.H.F.  BANDS 

Add  a  tninivcnct  or  conver tcf  to  >our  exiting  10m,  6m  or  2m  cquipirioits, 
tlioose  from  the  large^i  idecitoti  of  modules  available  for  DX,  OSCAR, 
EME  ATV 

TRANSVERTERS  ^^"^  ^"^44  $209.95 

MMT  144-2S  $199.95 
M  MX  432-28  (S)  $299,95 
MMT  439-ATV  $-349.95 
MMT  1296^144  &374,95 
OTHER  MODELS  AVAILABLE 
wntE  for  detaib 

POWER  AMPLIFIERS 

all  models  include  RF  VOX  flc  Low  Noise  EX  Pre-AmpL 
{no  pre-amp  in  MML432400) 


m 


2MetefK 


lOUW  output 

tocnv  output 

sow  output 
aOWnutput 
S5M'  dutput 


M.ML]44^I00-LS 
MML144-10&^S 
MMLl44^5Ck5 
MML144  30^LS 


IW  or  3U'  In 
W\y  Input 
low  input 
JW  or  3\V  in 

3\^' tnput 


43SMit2; 


lOOW  CNJtput 

SOW  nni:]iiil 
30W  uutput 


MML43a-lQD  10\V  input 

MML432-:J0-L         IWorr3Win 
Um-Um  MHk:  ComliMS  HMHi^  WhIc^Ji  for  detaik. 

ANTENNAS  (incl.  50  ohm  halun) 


I2S4.95 
IS64^ 

1114.95 

$444.!^ 
4239.35 


2  Meter  J-Beairii:     12.3  dBd  gain 

8ovCT8HoTizonnpolDa^2M  $63,40 

8  bv  8  Vertical  pol    D8-2M- vert  S  76.95 

12.50-1300  MH2  Loop^Vagi  1296^LY     $44.95 

Send  36C  stamps  for  full  details  of  all  our  VHF/UHF  Items, 

Pre-sdector  fillers  Transverter!> 

Low^pass  fillers  Conveners 

Varactor  triplers        ^^  Anteiinas 

Pre-ampliriers  0  Crystal  Filters 

Specirum  Iniernaiiofial,  fac. 
Pq!^I  Ornce  Boi  10845 
Coitcord,  Miss,  01742  V%A  ^^3G 


DSf2.M 


VtSA  ^ 


mmterdUHOt 


i 


J 


NEW  EGBERT  II 
RTTY--CW 

for 
THE  APPLE  COMPUTER 

SOFTWARE 


XU  REQUIRED 


Many  Standard  and  UNIQUE  FEATURES 

(ALL  ON  ONE  DISK) 

any  MARK  and  SPACE  frequency 

500  Hz  to  30O0  H? 

CAN  BE  USED  WITH  Tiy  FOR  THE  DEAF 
Recjuiremenls  Apple  II  48K, 3.3 
TRANSMIT  OR  RECEIVE 

ALSO  ACCEPTS  TTL  INPUT  TO  GA?^E  lO 
C  W  VERSION  AVAILABLE 

PRICES  RTTY....        S39,95 

Back-ups  each  S  7.60 

C  W S39,95 

RTTV  with  CW . .  S59  J5 

'SHippmg  -  S  2.50 

WRITE  FOR  DETAILS  OR  ORDER  FROM 

W.H.  NAIL  COMPANY 
275  Lodgf?view  Drfve 

Oroviire.  Ca  95965  _^244 
(916)  589-2043 

For eigri  Shipping  -  S6  00 
iCaJif  Residents  add  §««  tax) 


NEW  TS830S  for  $1 50? 


Yes  indeed!  Just  add  a  Matched  Pair  of  top* 
quality  2.1  KHz  BW  (bandwidth)  Fox  Tango 
Rllers.  Here  are  a  few  quotes  from  users:^ 

**, , .  Mmkmw  m  n«w  tig  out  of  my  otd  TS6^St » .  /^ 

*L.CDmp/ef9/jr  oHminatA^  my  rmm^  tor  9  CW  tiiiatf.**^j 
*'^.Sirnptm  mttftimtoff  -  9xc*tf*m  in^4fV€(itMiB..:*'    1 

Tlie  Fox  Tango  tiiters  are  notsDIy  aupenof  to  botti 
original  2.7KHz  BW  tmits  but  e&ijecialiy  the 
modest  ceramic  2nd  IF.  oursubstihitesareS-pole 
disc  rale- crystal  construe  Hon.  The  comparative 
FT  vs  Kenwood  results?  VBT  OFF —RX  BW:  2.0  vs 
2,4:  Shape  Factor  L19  vs  1 .34;80dB  BW:  2  48  vs 
3.41 ;  Ullifnate  R8iectk>n:  1  lOdB  vs  80,  VST  SET 
FOR  CW  at  300Hz  SW  —  SF  2.9  vs  3.33;  Insertion 
toss;  IdBvs  lOdB. 


AND  NOW  A  NEW  TS  S30S! 
Ttests  prove  that  the  same  fillers  improve  the  '930 
even  more  than  our  830.  Don't  buy  CW  f  filers— not 
even  ours.  You  probably  won't  need  them! 


INTRODUCTORY  PftlCE  (Comptote  IQt|...*1S0 

Includes  Matched  Pair  of  Fox  Tango  Filters,    i 

all  nodded  cabl^es,  parts^  detailed  Instructtonsi 

Vjfy  kit  deslwj:  FTK«0  or  FTK*930.  ^ 

Shipprng  S3  {Air  S5).  FL  SaJes  Tax  5% 


I 


ONI  YEAR  WARRAMTY 

GO  FOX-TANGO  -  TO  BE  SURE} 

Ord^r  by  Mail  or  Telephone.    ) 

AUTHORIZED  EUROPEAN  AGENTS 

SqwtdiAayi^  MICROTEC  {Nor^Mly) 

0<*w:  INGOWIPEX  (West  Garmanirt  ' 


FOX  TANGO  CORPORATION 

Box  15944S,  W  Pa)m  Beach,  FL  33406 
Phone  (305)  683-9587         ^323 


The  Spider  Antenna 


The  modern  mult i -band  mobile  antenna 
— switch  to  10,  15,  20  or  40  meters 
without  stopping  to  change  resonators* 
Feaftires  at  the  Spiiier^'^  Antenna 

•  The  Spider  ^''  Antcnnii  is  tess  than  ^x  feet  High 
and  the  tongcst  resonrttor  projects  out  from  the 
itiPSt  24  inchrn*  This  give?:  a  slirn  pro- 
file, low  height  and  ttghl  weight,  ofFti 
ing  little  wind  t^sistanrr  and  v 
climinaimg  the  need  for  a  >. 
spring  mount.  \ 

•  Each  resonator  is  tuned  to 
the  desired  portion  oTihe  band  by 
a  iunlrig  sleeve  which  slides  over  the 
outside  of  the  resonator. 

•  SWR  is  approxtmater ly  1:1  at  the 
selected  resonant  freqiientry. 

•  Base  irnpcdaiiceapprojtimately  50 
ohnris,  requiriiTi(j  no  matching  ntlwork. 

•  Ideal   for   use  on  vans,  cami>ers» 
motor   homes,  travel   trailers;   also 
in  mobile  home   parks,   apart- 
ment houses  and  conclotuimums* 
The  Spider''^'  AdSpUf  converts 
any  mono-band  antenna  with  a  half- 
inch  mast  into  a  modem  four- band  antenna. 

The  Spldsr  "^  Maritimer^^  is  the  ultimate  for 

mariDe  use.  Made  of  non-ma«nelic  stfiinlcss  steel 
and  nickel* chrome  plated  bronze,  using  regular 
Spider^"  resonators  and  tuning  itleevefi- 

Me^QSSOrSes  —  Bumper,  ball^  angle  and  stud 
mounts.  Quick  disconnects*  RG  58A/U  coaxial 
cable  and  connectors.  Ground  radial  systems. 
Copper  foil  and  copper  braid  ground  straps. 

Far  further  tnfor mat iofif  prices  write arcaii 


MULTI-BAND   ANTENNAS 

7131    OWENSMOUTM    AVENU£,    SUITE    463C 
CANOGA  PARK.   CALIF.   91303 
TELEPHONE:    (213T    341-5460        ^1^3 
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2300  MHz 


BUILT 


COfWeftTER 
ANTENNA 
POWER  aUPPLY 


KIT 


PC  BOARD 

ALL  PARTS 
DOWN     CONVERTER 


7  7.9  0  9.95 


O 


DISK  YAQI  ANTBNNA 

COMPLFTE  KTT  WTTH  PVC 
AND  MOUI^ING  BRACKET 

POWER  SUPPLY 

VARIABLE   4   TO   IS   VOLTS 

ALUMINUM    CABINET 

ANODIZED  BLACK  WITH  BRUSHED 
ALL  HOLES  ARE  PRE-PUNCHED 


BUILT  CONV  BOAm    ^ 
BUILT  P/S  A  CABINET 
COMPLETE  SYSTEM  BUILT 


$12.95 


115.95 

I  I 

$6.95 


$22.50 
$34.95 

$77.90 


J 


TRIONUX 


INB 


6219     COFFMAN  RD    ^i04  SHIPPING  &  HANDLING 

rNDIANAPOLlS.  INDIANA   46268         NO     COD 

317        291     72  80     PHONE  OR  MAIL  ORDER 


/■ 


TUSA 


lUHdta^i^'to 


Thi 


A  HfMOLM  mew  *0«lB  Oi  TV  VVWIHO  WTTW  TUU1 

CK^HIIfU  m  four  UMF  DIAL 

tllrhinilfi  lltf  Mmt  tar  r«ttiir»K  pt  i«intng.  ttiia  ttitjlti  tna 
'BlIflBl*  l^tm^  e>tfV^6rt^  idalla  Udbb  TV  cKann^l^  ■■>  irwy^  un 
bm  rwcM\iimi  pn  in»  UHF  lynar  [>r  yiiir  TV  flel 

A  iiasr  Fo^  vidf o^M^wa  fr-oh  cAUf  tvi 

■How*  riw  i&  pMgiHB  via  nvf  Any  TV  4«»iiir  laqunva  Hd  liMdMfi 

iiSr-TL™  """""no-  >28.95. 


in  a. 


roniui  ict 


TOPOUAUTT 


riFi 


NiW  TIMEASLE  DELUXE  HOOia  CVU-IOai 


■acts. 


T1  HHM  UKF  rUI  MVTFNIIAS 


13d£!GA(N 

B*K!fft  CMAWHlt 
•B«EA 


lyHf 


r  I 


aRANEt  MEW  UHF 
iTAflACTQR  rUNEHS 


CaMtmi 


tUtuprti 
4&MHZ 


LHI«4« 


2  *l»11  iMj«Jh?  Pg'Pfflr  Ain[t 
Low  VpntQfr  iiudU?  Amp 

Digiui  i*na*>  loiifea*  i«ep 

PBpVt  U^vd  Lfi()C 


□biJ  CAn«  Op  AiiTT] 

UHUn  V9LI41E  iflEfltJUTOTI 

12  VmmiltlM 'WWL  Ml. 


.»!iL^ 


♦  ■    w 


11.49!    II  .1!)' 


IJS 


PQFUUUI 
PARTS 


unp.m 
d.Ufh.. 

HPV:411 

■MP 


All  ■KM 


TMu  tutltd  ft!*"  nnd  LED 
IhdJcatert  in  [Xirtvci  Tpr  an^i 
Dl»c:(T[]nlc   ^rOftOl.    Llmlllna 

59*  «. 
1}  u»   SdcM. 


PCIOAfID 


Thii  high  qiiimty  Sfirw  raalfi 
CQFt  ■otdfi-r,  QSiK  tjlft,,  It  par- 


5^    MICACAn 


5% 


P    It 


\  w 


iilp* 
1  flu 

1.96  en 
l7Qat 


rvsA 


UW  LOSS 
MATCHING 
THAM&F{}RMERS 


I ndDor 7& ' 300   . 

10  Uf*,.... 
OutdtnrTi.aap 

10   U^  ,      . 


arhnvrr  lHi» 

CATV  ■  MATV  >  VCR 

Tfi  otim  -  SO  db  iKitlLon 

i^HW  IBa.  ftxrti  iJBSwi.    I    fftJlp  riirj  Liil      *6l9S«. 


13  Qr-ifii}!i! 

1HfV  1.10%  PfllvHte  Flim(HvliiF> 

14     v^m    i»sn 

fUlnrl  .30  1|i  DH 

\mA         m      ^       m 


nifijsr 


6^"0  *llh  1  rtmOTabtv 
«lumdnurn  UthifiKl  chasa^B 
n-vy-aVb"H-fl"Dina«lt 


4Hri 


AC  UKE  coni]is 


0  FL  tar){  iiatiki 
Ti»  «i9|'  irutiJ^llon 

Ac^  13 -up 


smrra 


I 


I 


Lew  Lui  1,3^  oti,  Ldw  vswn 

f^Aqilli^  14     *2.4SiB. 


mhsum 


15NP .^tM 

tntrn-^. r.-  s^n 

%■  IQK  ThgmawTiMiT  sola 

T-12 ;» 

13.. Up -Si 

twoiaa'T30.lj .48 

Sty-U!!>  ., S5 

TwcpldS  ■  T37-2  . . , . -3fil 

»  yp  .s js 


.^156 


ORDER  NOW 

T04.L  FUi 
OUTWDE  CAU^OHHIA 

714^35-5090 


ELECTRONICS  #i^ 

10a  n  STATE  COLLEGE  8LV0.,  DEPT.  G 

ANAHEIM,  CAilFORNlAfSAOe 
PERBOMJU.  CMECTS  Knc  FDR  OLEAnAHCE 


IJISIDE  CALIFORNIA 

ALL  PflEPAlO  QflOEflS  2  LBS  OR  LESS  MWST  INCLUDE  i:f.M  &MlPP^N<l  AND  HANDLi 


n- 1 

SAT     ts  -  1 

CLOSED 
&UPI  1  HON 


NQ  -  NO  WINHmWOROEflV 


PHASE 

TWIN  ANTENNA 


^Nfct 


•  sufCABd  pomiaioo-Hi'iiaiuyuAti- 
Hpic  M^im  WITH  MVLAR  BA$l 

•  5/1  WAVf  FOR  PHASE  II  SlGNAl 

•  1/4    WAVE    FOR  CLOSEHN   AHU    RE- 
STRICTED HEIGHT  AREAS 

•  mSlim  CHANGE  OVER 

•  SUPERIOR  P£RFORyAI«CE 

»  STAINIESS  STEEL  S<^K&  AM^  WHIP 

•  CHTOliE  0<f  BHASS  BASE-O^MPARE 

•  BOTH    AKTEIIIIA5    ARE     FfllOUEMCr 
ADJUSTABLE 

■  COWPLETE  WITH   1 7   FEET  Of  FOAM 
COAX  mU  PL-259  CQNNECTOR 

•  M/VDE  \H  US-A 

INTRODUCTORY  PRICE: 


r 


OOMPARB! 


TWO  AhfTENNAS  FOR  THE  PRICE  OF  ONE! 
AMATEUR-WtlllLISALE  f LEGTRONICS 

oBi/  SW  129lh  Tcrraca  M^amt  Floridd  33176 

Tfleplnnt  (305)  ?33  3B31  -  Telax^  60-3356 

HOURS    9  -  5  Morvlay  tfiru  Fhtiay 

•  US.  D3STRIBUTQR  »  DEALER  INQUIMS  IKVTTED 


w&r  ) 


^243 


ORDER  NOW  TOLL  FREE 


800-327-31 02 


Check  Tfiese  Prrces  on  Facioru  Priiiie  Fans 
*  mmmnu  maiL  oioer  distributors 

*  mOTOiOLA  MM  HSTRIBUTOit 


*  OOnT  SEI  ft??  6IUE  US  A  C«X» 

"All  Paris  Fullu  Guaranteed" 


^  POPULAR  MICROWAVE  DEVICES  -                         ~^ 

MHH90I                  S21S 

NEC  02135  hrgh  gain/ 

2N6603  (replaces 

low  tioise           S3  50 

MRF  9m              S975 

Crt4p  Cd^  001 

MRF9TT                 S21S 

(05  k  11)        4/StOO 

WBD  tOT                 S  45 

Hiermistor 

TK  Oim  @  aS^  S   74  . 

LINEAR  IC  S  - 

MC15^G  $665 

MC1330A1P  $1.65 

MC  1349P  SI  40 

MC  t350P  £1  20 

WC  1358P  SI  7D 

MC  13T4P  $a« 

MCl4SeCPl  S   TU 
MU496^^^S100 

DVNAMfC  RAMS  - 
4116  16K2G0NS 


MC1733CP 

S  95 

MC  4558CP1 

S   B5 

NES64 

S2  50 

^E565 

SI  30 

LM  301AN 

S   34 

LM3D7N 

S  45 

LMSaON 

S  89 

LM1S89 

S^45  . 

8forStl95 


LOW  PROFILE  SOLDER  TYPE  IC  SOCKETS  — 

fl  pin  To  40  pm 1C  per  pjn  ^2Cl  pin  -  20c) 

RESISTORS  -  1.'4  Watt  S"*  Cirbon  F^Hm  — 
Siamsard  Valut  -  1Q  CK^in  lo  3  3  Meg  Onm 
S<ime  V^lt^e  1  -  !00  .02  e& 

Same  Vsttie  100  - 1000  .015 ta 

Same  valtra  - 1000  -  up  010  ea 


MISCELLANEOUS  - 

MV2I09  S   82 

MV?209  S   40 

IN4001  3004. 
400?  10 Tors   99 


Polarized  Line  Cord 
5  Fool  £  .42 

7S- 300  Ohm  Matching 
TranstorrriBr       S  50 


Gardiner  Solder  €0740  Itosm  Core 
032  dia    1  Lti  S0OOl£       SS10 


¥iSA 


I  ^^^^^^^^^^Hr 


HCS  Electronics  corp 

p.  0.  BOI  33205  .,  230 

PtioenlR.  Arizona  65067      -^ 
(602)  2742085 


COD'S 


Special  ^uanltty  RricifiQ-  Mm  Creflil 
C^rd  Order  S15  00  No  Mm.  an  COD  or  Prepaid. 
prepaid  Orders  Add  £2.50  Shift..  Iits  .  Mandlmq 


ELECTRICITY 

FROM  SUNLIGHT 


% 


We  Make  Photovoltaic 

Systems,  Components, 

Hardware  £f  Accessories 

A  REALITY  TODAY 

Send  $3. SO  lot  C<it«ilo(|  to: 

ENCON  PHOTOVOLTAICS 

DistrihuifHS  €if  Snhirf^x  PtmtovofUttcs 
De|3L  73    2/S84  Schoolcraft 
Livoiiiri.  Ml  48150 

(3131  261  4130  ^'^172 


'S#*  LfSt  of  Ad¥»rHsers  oft  page  t  f4 
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Wiitmm  Tucker  W4FXE 
T96S  South  Ocean  Drive 
AfmrtiTjent  T5-C 

haflandale  FL  33009 


The  Morning 
Beverage  Antenna 

If  you  are  a  coffee  drinker  and  you  work  2  meters, 

you'll  love  this  antenna.  W4FXE  shows  you  how  to 

get  wide  bandwidths  and  small  size  at  low  cost 


Recently,  I  needed  an  in- 
door antenna  for  two- 
meter  FM  operation  to 
place  on  the  windows!  1 1  of 
my  high-rise  apartment,  The 
A/4  ground-plane  antenna 
immediately  came  to  mind 
but  was  quick ly  rejected 
because  of  the  inconve- 
nience of  using  the  required 
ground-plane  radials„  Un- 
fortunately, the  5/8A  mobile 
whip  antenna  could  not  be 
used  for  the  same  reason. 

The  Half-Wave 
Vertical  Antenna 

Because  the  A/2  vertical 
antenna  does  not  require 
ground-plane  radials,  it  ap- 


COhlt 


Fig.  1.  fi/2  vertical  antenna 
matched  to  coaxial  cab/e, 
using  parallel  resonant  cir- 
cuit 
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peared  to  be  the  proper 
choice.  An  endfed  A/2  verti- 
cal antenna  exhibits  a  high 
impedance  at  its  feedpoint 
and  therefore  requires  a 
transformer  device  to 
match  the  impedance  of  a 
50-Ohm  coaxIa!*cable  feed- 
line.  A  parallel  resonant  cir- 
cuit will  provide  a  fairly 
good  match  to  this  antenna 
and  the  50-Ohm  coaxial  ca* 
ble  can  be  fed  directly  to  a 
matching  position  on  the  in- 
ductance (see  Fig.  1), 

There  are  several  other 
methods  of  obtaining  an 
impedance  match  for  a  A/2 
vertical,  including  the  fa- 
miliar J  antenna  which  has 
been  with  us  for  a  good 


4/2 

3*  in. 


COAX 


fig.  2.  A/2  vertical  matched 
to  coax  with  open  stub^ 
known  as  a  j  antenna. 


many  years  (see  Fig  2}.  I  re- 
member using  the  J  antenna 
during  the  early  30s  with  a 
"rush  box"  superregenera- 
tive  one-tube  transceiver  on 
the  old  f  ive^meter  band.  An- 
other method  of  matching 
the  A/2  vertical  is  by  the  use 
of  the  gamma  loop  {Fig.  3), 
which  has  been  successful- 
ly marketed  for  many  years 
under  the  name  of  Ringo, 

I  first  tried  the  parallel 
resonant  circuit  built  into  a 
small  metal  project  box,  4' 
X  2 "  X 1  Vi  "It  worked  well 
with  a  38"  vertical  antenna 
section,  but  was  unstable 
mechanically  and  would 
topple  over  too  easily.  I 
then  built  a )  antenna  which 
also  worked  quite  well,  but 


C0*3( 


fig,  3.  Camma-loop  match- 
ing for  A/2  vertical  antenna. 


it  was  clumsy  and  the 
length  (57")  was  too  long.  I 
tried  shortening  the  J  sec- 
tion to  8"  and  used  a  capac- 
itor to  bring  it  to  resonance 
[see  Fig.  4).  This  also  worked 
well  but  was  still  too  clum- 
sy and  inconvenient  for  a 
windowsilL  I  did  not  try  the 
gamma-ioop  type,  for  I 
knew  it  would  not  go  well 
with  the  awkward  mount- 
ing. 

The  Coffee  Can 

A  solution  appeared: 
Why  not  use  a  coffee  can  as 
the  base  of  the  antenna?  It 
would  fit  nicely  on  the  win- 
dowsill  and,  with  a  little 
weighting,  would  be  quite 
stable.  However,  instead  of 
using  a  coil  and  capacitor 


4fi 


■  in. 


COAX 


Fig.  4,  Shortened  j  antenna. 


SOLDERED 
JUMPED 


V/2 

SB  in 


^^239 


V4HFABLE 
CAPACITOR 


SOLDER   DIRECT 

QR  USE 

ug-jttj'u  hood 


Fig.  5.  The  M2  coffee-can  antenna. 


as  the  parallel  resonant  cir- 
cuit as  shown  in  Fig.  1,  I  de- 
cided to  use  the  can  itself  as 
part  of  the  resonant  circuit 
m  a  coaxial  configuration. 
Being  less  than  a  ^4  in 
length,  I  could  tune  it  to  res- 
onance with  a  small  vari- 
able capacitor  (see  Fig.  5). 

The  top  end  of  the  inner 
conductor,  where  it  is  tuned 
to  resonance  with  a  small 
variable  capacitor,  is  a  high 
impedance  point  and  pro- 
vides a  good  match  to  the 
bottom  end  of  the  A/2  verti- 
cal antenna  section.  The 
bottom  end  of  the  can, 
where  the  inner  conductor 
is  attached,  is  a  very  low  im- 
pedance point  ,  compara- 
ble to  the  bottom  shorted 
end  of  the  )  antenna,  A 
good  impedance  match  to 
the  500hm  coaxial  cable 
can  be  obtained  at  about 
1  Vi "  from  the  bottom  end. 

Usually,  a  coaxial  reso- 
nant circuit  of  this  type  ex- 
hibits a  very  high  Q,  How- 
ever, by  feeding  the  A/2  ver- 
tical section  directly  at  the 
high  impedance  point  and 
by  attaching  the  50-Ohm 
feed  point  directly  to  the  in- 
ner conductor,  the  circuit  is 
loaded  down,  reducing  the 
Q  considerably. 

Construction 

The  drawing  is  self -ex- 
planatory, A  50-pF  variable 
capacitor  of  the  A  PC  type 
(or  equivalent}  with  either  a 


screwdriver  adjustment 
stub  or  a  knob  shaft  may  be 
used.  Make  certain  that  the 
rotor  wiper  contact  is  clean 
and  makes  good  contact 
and  connect  it  directly  to 
the  inside  surface  of  the 
coffee  can.  Run  a  short,  rig- 
id copper  wire  from  the  sta- 
tor  plates  to  the  inner  con- 
ductor as  shown  If  a  screw- 
driver adjustment  shaft  is 
used,  solder  a  jumper  wire 
from  the  non-rotating  por- 
tion of  the  tuning  shaft  to 
both  mounting  studs  as 
shown  in  Fig.  6.  If  a  knob 
shaft  is  used,  make  the 
opening  in  the  can  smaller 
so  as  to  make  a  tight  fit 
around  the  shaft  This  is 
done  in  either  case  to  avoid 
annoying  hand  capacity. 

The  inner  conductor  can 
be  made  in  one  43 VS" 
length  so  that  38"  of  verti- 
cal antenna  W2]  will  be  ex* 
posed  above  the  top  of  the 
can  level.  Copper  or  brass 
tubing,  ^4 -inch  o.d.,  will  re- 
sult in  increased  band- 
width, although  >i-inch  tub- 
ing or  solid  hard-drawn  cop- 
per, no.  8  or  even  no.  10, 
may  be  used. 

If  desired,  with  a  little  in- 
genuity, the  antenna  sec- 
tion can  be  made  telescop- 
ic for  convenience.  An  easy 
way  to  attach  the  inner  con- 
ductor to  the  bottom  of  the 
can  is  by  soldering  it  to  a 
socket  hood  [UG-177/U)  as 
shown   in   Fig.  7.  You  can 
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Fig.  6.  A  PC  type  variable  ca- 
pacitor showing  shaft  hous- 
ing jumper  soldered  to 
mounting  studs. 


also  make  an  opening  in  the 
bottom  of  the  can  for  a 
tight  fit  with  the  inner  con* 
due  tor  and  solder  it  there 
securely.  With  the  attach- 
ment to  the  stator  plates  of 
the  variable  capacitor,  the 
inner  conductor  is  quite  rig- 


The  SO-239  socket  Is 
mounted  as  shown  about 
two  inches  from  the  bottom 
of  the  can  and  fed  with  no. 
16  copper  wire  to  a  position 
on  the  inner  conductor 
about  I'/S"  from  the  bot- 
tom. 

Operation 

The  operation  is  quite 
simple.  Simply  place  an  swr 
meter  at  the  antenna  base 
and  feed  with  any  conve- 
nient length  of  50-Ohm  co- 
axial cable  directly  from 
the  two-meter  transceiver 
[see  Fig.  8).  Adjust  the  vari- 
able capacitor  for  the  low- 
est swr  at  the  most  used  fre- 
quency.  If  the  swr  does  not 
dip  down  to  a  very  low 
reading,  move  the  coaxial- 
cable  tap  on  the  inner  con- 
ductor up  or  down  a  little 
until  the  swr  is  practically 
at  unity.  You  can  leave  the 


Fig.  7.  UG'177/U  hood. 


swr  meter  in  the  line  for 
subsequent  adjustments  if 
needed.  If  not,  you  can  re- 
move it  and  relune  when 
necessary  for  maximum  re- 
ceived signal  strength  or 
with  maximum  response  on 
a  small  field-strength  me- 
ter. 

The  bandwidth  of  the  an- 
tenna is  about  2  MHz,  You 
should  tune  the  antenna  for 
a  most  used  center  frequen- 
cy and  when  shifting  fre- 
quency  about  1  MHz  either 
side,  the  swr  should  remain 
under  1.5:1. 

Because  of  its  size,  the 
coffee  can  provides  a  nice^ 
stable  base.  However,  it 
should  be  weighted  down 
for  additional  mechanical 
stability.  I  live  near  the 
beach,  so  I  filled  the  can 
with  assorted  shells  that 
were  cleaned  thoroughly. 
You  can  also  use  colored 
glass  marbles  such  as  those 
used  decoratively  in  fish 
tanks.  When  the  coffee  can 
is  filled  with  the  above, 
slight  retuning  may  be  nee- 
essary. 

A  final  note;  It  is  good 
practice  from  a  health  view- 
point not  to  stay  too  close 
to  the  strong  rf  field  of  any 
VHF  antenna  .  especially 
if  you  are  using  more  than 
10  oris  Watts.  ■ 
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Fig.  8.  Test  setup  for  tuning  the  coffee^can  antenna. 
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Try  Out  a  Low-Level  Lazy  Loop 

It  may  be  only  10  feet  up,  but  this  aerial  is  no  wornn-burner. 

Better  still  it  will  fit  almost  anywhere. 


fim  Cray  WIKU 
73  Staff 


The  loop  antenna  is  well 
known,  with  many  vari- 
ations including  the  quad 
loop,  the  delta  loop,  and 
the  twin  loop.  Loops  have  a 
reputation  of  being  easily 
tuned,  forgiving  of  slight 
mismatch,  broadbanded, 
balanced,  and  immune  to 
QRN.  Many  antennas  are 
really  loops  in  disguise;  if 
you  don't  believe  it,  consid- 
er such  diverse  examples  as 
the  folded  dipole  and  the 
rhombic. 

The  "laiy  loop"  is  basi- 
cally a  standard  loop  anten- 
na arranged  horizontally 
above  ground,  but  at  an  un- 
usually low  height  —  less 
than  one-tenth  of  a  wave- 
length, for  example  Before 
you  protest  that  such  anten- 
nas are  earthworm  warm- 
ers, let  me  recount  some  of 
my  experiences. 

About  two  sunspot  cy- 
cles ago,  give  or  take  sever- 
al  years,  I  was  blessed  with 
a  typical  suburban  lot  mea- 
suring about  75  feet  by  200 
feet,  ideal  for  a  longwire  or 
a  col  linear,  antennas  that 
need  little  "width"  to  per- 
form their  function  How- 
ever, I  was  unsatisfied  be- 
cause I  couldn't  have  that 
antenna  farm  we  ail  dream 
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about.  You  know  the  one: 
rotatable  rhombics  on  160 
meters  and  that  kind  of 
thing. 

Financial  limitations, 
physical  restrictions,  and 
neighborhood  censure  all 
discouraged  tall  towers, 
large  supporting  structures, 
and  wires  (visible  wires,  at 
least)  A  lot  of  digging  and 
poking  in  the  literature  kept 
bouncing  me  back  to  the 
original  concept  of  a  hori- 
zontal loop,  but  I  could 
find  very  little  information 
available  on  full-wave  hori- 


zontal   loops.    Rhombics, 
yes;  full-wave  loops,  no. 

I  reasoned  that  a  full- 
wave  loopv  horizontally  ar- 
ranged, would  use  the  earth 
as  a  reflector  of  rf  energy, 
and  the  better  the  ground, 
the  better  the  reflection.  Af- 
ter all,  vertically-mounted 
loops  use  other  loops, 
screens,  and  even  linear  ele- 
ments as  reflectors,  so  why 
not  the  ground  itself?  The 
only  drawback  I  could  see 
was  that  my  soil  conductivi- 
ty (which  determines  the 
quality  oi  the  "image"  an- 


Fig.  7.  "Lazy  loop''  40-meter  loop  antenna.  A  =  B  if  loop  ts 
square;  2A  +  2B  must  equal  a  full  wavelength  (see  text  for 
formulal  X~any  convenient  lengtti  of  50-Otim  coax  to  the 
shack.  The  proper  50-Obm,  non-reactive  load  appears  at  the 
end  of  the  quarter-wave  section  of  the  75-Ohm  coax.  Note: 
If  nylon  cord  is  used  to  support  the  loop  at  the  corners,  an 
insulator  is  needed  only  at  the  feedpoint. 


Lenna  or  the  reflective  qual- 
ity of  the  earth)  was  very, 
very  poor.  Dry.  sandy  soil  is 
a  poor  conductor  but  a 
good  absorber  of  rf  energy. 
The  only  hope  I  had  was 
that  the  water  table  was 
close  to  the  surface  and 
might  provide  the  needed 
reflection  before  too  much 
energy  could  be  absorbed 
by  the  earth. 

It  seemed  to  me  that  by 
squirting  the  signal  skyward 
I  could  maximize  the 
amount  of  rf  reaching  the 
ionosphere  directly  over- 
head and  increase  the 
amount  re-reftected  earth- 
ward to  enhance  my  signal 
at  my  friends'  receivers* 
Thus  the  80-meter  horizon- 
tal loop  was  born,  with 
70-foot  sides,  supported  by 
TV-mast  tubing  at  about  30 
feet  above  the  ground. 

Various  antenna  books 
quoted  the  feedpoint  im- 
pedance of  a  full'Wave  loop 
as  being  close  to  110  Ohms. 
A  quarter*wave  transformer 
of  750hm  coaxial  cable 
would  change  that  value  to 
about  50  Ohms,  or  close 
enough  for  my  transmitter 
output  impedance.  So,  a 
quarter-wave  piece  of 
75-Ohm  coax  (okay,  maybe 
it  was  72-Ohm)  of  the  RG- 
59/U  persuasion  was  cut  to 
the  desired  operating  fre- 
quency. 


The    reflected    power 

turned  out  to  be  very  slight 
and  the  finals  (a  tube-type 
rig)  were  well-pleased. 
What  about  the  forward 
(upward)  power?  Welt,  it 
seemed  to  come  back  en- 
hanced as  expected  be- 
cause I  received  lots  of  re- 
ports that  my  signal  was  the 
best  ever  put  out  by  my  Vik- 
ing Ranger  on  AM  phone; 
many  reports  later,  I  was 
forced  to  conclude  that  the 
antenna  was  a  huge  sue- 
cess.  Stations  from  about 
300  miles  around  all  told 
me  that  1  had  greatly  inn- 
proved  my  signal  and  that 
they  had  noticed  much  less 
fading.  I,  too,  noticed  a  big 
difference:  The  band  was 
much  more  quite.  On  75 
and  80  meters  in  the  sum- 
mertime, you  know  what 
that  means. 

Everything  seemed  to 
work  better  than  I  had 
hoped,  so  I  tried  loading  the 
antenna  on  other  frequen- 
cies and  bands  but  with- 
out much  success.  Then  I 
exchanged  the  coaxial  feed- 
line  for  open -wire  feedline 
and  through  a  tuner  loaded 
on  other  bands  without 
much  difficulty.  The  anten- 
na proved  to  have  bidirec- 
tional properties  and  even 
some  gain  on  fifteen  and 
twenty  meters.  I  tried 
changing  the  loop  contigu- 
ration  (but  not  perimeter 
length)  from  a  square  to  a 
triangle  and  even  to  a  rough 
circle,  all  without  any  no- 
ticeable difference  in  per- 
formance or  loading  on  the 
fundamental  frequency, 

I  decided  to  bring  some 
of  the  ideas  along  to  a  new 
homestead  with  a  larger  lot 
but  a  set  of  new  limitations: 
It  is  covered  with  trees!  Not 
wishing  to  destroy  the  nat- 
ural beauty  of  the  place,  I 
decided  to  put  up  the  loop 
and  use  (he  trees  them- 
selves for  support.  This 
time,  a  loop  for  forty  me- 
ters was  indicated,  The 
trees  made  nice,  conve- 
niently-located supports, 
and  I  was  able  to  achieve  a 
reasonable  facsimile  of   a 
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fig.  2,  Vswf  at  the  transmitwr  end  of  quarter-wavelength^ 
75-Ohm  matching  section.  (Measurennent  made  with 
"MARS'-  bridgej 


quad  loop,  horizontally  ar- 
ranged about  ten  feet 
above  the  ground.  A  possi- 
ble advantage  of  this  loca- 
tion was  better  soil  conduc- 
tivity, and  while  the  trees 
represented  a  possible 
source  of  signal  absorption, 
1  hoped  that  the  advantages 
and  disadvantages  would 
balance  each  other  out. 
yielding  a  net  positive 
result 

And  so  it  turned  out.  The 
quarter-wave  matching  sec- 
tion was  cut  trimmed,  and 
installed,  and  the  first  calls 
made.  Results  are  uniform- 
ly good  out  to  a  distance  of 
about  600-700  miles.  (I 
have  a  40-meter  roof- 
mounted  groundplane  an- 
tenna for  direct,  switchabfe 
comparison.) 

Why,  then,  use  a  loop? 
Well,  to  me,  the  reasons  are 
manifold.  It  is  easy  to  put 
up  — takes  maybe  an  hour, 
if  you're  slow.  It  is  unobtru- 
sive—invisible to  neigh- 
bors. It  gives  great  local 
performance,  with  reduced 
noise  pickup.  It  has  bal- 
anced feed  and  a  balun  is 
not  necessary.  It  has  simple 
impedance  matching,  and 
the  [ow  height  means  a  min- 
imum of  support  structure 
is  required.  Finally,  it  has  a 
low  cost. 

Building  Vour  Own  Loop 

You  will  need  some  wire, 
some  coax,  and  enough 
room  to  put  up  the  loop  of 
your  choice.  Here's  how 
you  calculate  the  loop  size 
(remember  that  you  can 
make  a  square,  triangle,  or 
other  polygon,  regular  or  ir- 
regular). Use  the  formula 
1005  i^.v-iHzj  ~  total  wire 
length  in  feet. 


Example:  You  wish  to  put 
up  a  loop  for  7.1  MHz.  The 
formula  gives  a  length  of 
141.54  feet.  If  you  cut  it  to 
141  feet  6  inches,  you  will 
be  close  enough 

The  coax  length  is  calcu- 
lated   by    the    formula: 

246vf/f(MHz)  —  length  in 
feet.  The  vf  is  the  coax  ve- 

locity  factor,  which  simply 
means  that  radio  frequency 
energy  travels  at  a  different 
velocity  in  coax  than  it  does 
in  free  space.  The  effect  of 
this  is  that  the  electrical 
length  of  a  quarter-wave- 
length of  coax  is  different 
than  the  physical  length.  A 
common  value  for  coax  is 
vf  =  .bb,  and  this  is  the  val- 
ue I  used  to  cut  mine.  (It 
would  be  better  to  use  a 
grld<Jip  meter  to  '* prune" 
yours  to  the  exact  length 
needed.) 

The  formula  for  a  40-me- 
ter antenna,  then,  is 
(246  X  bbVJA  =22.87  feet 
If  you  cut  it  to  22  feet  11 
inches,  youil  be  close 
enough.  If  that  length  is  not 
enough  to  reach  from  the 
antenna  to  your  transmit- 
ter, you  can  acid  any  need- 
ed amount  of  50-Ohm  coax 

in  series. 

The  coax  you  have  cut  is 

known  as  a  quarter -wave 
matching  section;  it 
matches  the  impedance  of 
the  loop  (110  Ohms)  to  the 
impedance  of  the  source 
(50  Ohms).  The  quarter- 
wave  mate  hing-sect  ion 
technique  requires  that  the 
matching  impedance  be  the 
"mean"  value  between  the 
^'extreme"  values.  It  is  cal- 
culated as:  M  =  V  S  XL  , 
where  M  is  the  imped- 
ance value  of  the  match- 
ing section,  S  is  the  source 


impedance,  and  L  is  the 
load  impedance.  Thus, 
M  =  \/ 50X110  ,  or  74.16 
Ohms.  As  you  can  see,  ei- 
ther 75-Ohm  or  72-Ohm 
coax  [or  other)  line  would 
provide  a  good  match. 

Performance  of  the  Loop 

In  my  own  loop  for  forty 
meters,  I  find  that  the  swr  is 
less  than  about  T4:l  over 
the  entire  band!  I  know  this 
sounds  phenomenal,  but  I 
cannot  measure  any  reflect- 
ed power  at  the  design  op- 
erating frequency!  For  sta- 
tions within  about  500  miles 
or  so  from  my  QTH,  reports 
are  always  in  favor  of  the 
loop  over  my  comparison 
vertical  (Hy-Cain  14AVQ, 
roof -mounted  with  two  ra- 
dials  per  band  ^except  40 
meters,  where  I  use  4  radi- 
als).  The  signal  strength  dif- 
ference has  been  from 
nothing  to  as  much  as  2  or  3 
S-units. 

For  close-in  stations,  the 
loop  is  clearly  superior;  for 
medium-distance  stations, 
it  is  sometimes  better  and 
sometimes  worse  than  the 
vertical.  For  long-distance 
stations,  the  vertical  is  al- 
ways better  by  an  S-unit  or 
two.  However,  there  is  a 
very  interesting  phenome- 
non, even  a  I  night  or  at  long 
distances:  Selective  fading 
often  drops  the  received 
signal  strength,  and  it  is 
nice  to  be  able  to  switch  an- 
tennas and  bring  the  signal 
up  again  in  strength  to  its 
former  level.  In  fact,  diver- 
sity reception  is  a  big  ad- 
vantage of  using  a  loop 
with  another  type  of  anten- 
na. 

As  far  as  DX  is  con- 
cerned, another  antenna 
would  probably  be  better, 
although  I  have  worked 
European  DX  with  the  loop 
and  have  received  good 
reports 

All  in  all,  the  antenna  is 
advantageous  for  its  low 
cost,  simple  construction, 
and  excellent  performance. 
This  weekend  I  plan  to  put 
up  an  80-meter  version. 
Why  not  try  one  yourself?  I 
know  youil  like  it  ■ 
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Gin  Pole  for  Peanuts 

Ever  pull  yourself  up  by  the  bootstraps? 
Build  this  gin  pole  and  let  it  do  the  same  for  your  tower. 


Have  you  ever  wanted 
to  put  up  a  tower  that 
uses  10-foot  sections  that 
bolt  together  from  the 
ground  up,  like  those  in  the 
Rohn  25C  tower^  Well,  I  did 
Could  you  have  borrowed 
somebody's  gin  pole  to  ac- 
compljsh  the  task?  I 
couldn't.  Did  you  want  to 
pay  about  $150  to  buy  one? 
I  didn't  So  what  did  I  do?  I 
built  my  own  for  519  15  plus 


Initial  position  of  gin  pole 
with  U<lamps  loosely  con- 
necting it  to  a  lower  leg. 
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a  little  welding  of  scrap  iron 
done  for  me  by  my  friend, 

John  Boger.  (The  welding 
isn't  necessary  if  you  prefer 
to  do  some  drilling  and 
bolting.) 

But    I'm    ahead    of    my 

story.  Not  wanting  to  re-in- 
vent the  wheel,  as  they  say,  I 
reviewed  alt  the  back  issues 
of   73,    CQ    HR,    and   QST 
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Here  is  a  section  hoisted  up 
and  the  rope  secured,  prior 
to  climbing  and  bolting  to 
lower  section. 


magazines  on  hand  and 
found  only  one  reference  to 
making  agin  pole  — in  which 
the  method  of  attaching  it 
to  the  tower  was  too  compli- 
cated for  me.  However,  in 
my  reference  search  I  came 
across  articles  on  gin  poles 
used  to  erect  towers  by 
means    of    leverage    princi- 


Item 

Cost 

25^  thin^wall  black 

$14.50 

pipe.  IVro.D. 

4  U'Clamps, 

2.76 

2%">:4V2^ 

1  poltey  about 

1.89 

3*  diameter 

Scrap  metal 

0.00 

$19J5 
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fig.  7.  The  gsn  pole^ 


pies,  which  leads  me  to  be- 
lieve that  they  are  the  real 

gin  poles. 

Gin-Pole  Fabrication 

The  materials  I  purchased 
are  shown  in  fig  1  Filteen 
feet  of  pipe  is  all  that  is  real- 
ly needed,  and  Fig.  1  shows 
how  I  fabricated  the  pole. 

John  took  a  piece  of  1 "  x 
1 "  X9"  angle  iron  and  weld- 
ed Jt  to  the  top  of  the  pipe 
He  then  made  a  metal  trian- 
gle with  the  90^  sides  2"X 
3"  and  welded  it  to  tht^  pipe 
and  angle  iron  for  strength. 
My  task  v%  as  to  drill  a  hole  in 
the  angle  iron  for  the  pulley, 
drill  a  hole  in  the  pipe  for  a 
bolt   (use  to  be  explained 
later),    and    paint    a    band 
around  the  pipe  for  an  align- 
ment    mark.    The   gin    pole 
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Fig.  2.  Upper  clamp. 


weighed  25  pounds,  which 
was  light  enough  for  one 
man  to  handle  while  erect- 
ing a  tower. 

Using  the  Gin  Pole 

Let's  see  how  we  use  it, 

starting  with  the  first  ten- 
foot  section  of  the  tower  se- 
cured to  its  concrete  foot- 
ing, and  the  rope,  quarter-  or 
half -inch  nylon  or  manila,  al- 
ready threaded  through  the 
pulley  on  the  gin  pole, 

Sfep  One,  With  the  gin 
pole  on  the  ground  but  verti- 
cally against  the  tower,  two 
U<lamps  are  loosely  con- 
nected around  the  tower  leg 
and  gin  pole.  The  upper 
clamp  should  be  positioned 
between  the  first  and  sec- 
ond top  tower  rungs.  The 
lower  clamp  should  be  posi- 
tioned between  the  third 
and  fourth  rungs. 

Climb  to  the  top  of  the 
10-foot  section,  safety-belt 
yourself  in  place,  and  lift  the 
gin  pole  *^o  that  the  painted 
band  is  at  the  level  of  the 
tower  top.  You  will  see  that 
the  hole  drilled  through  it  is 
at  a  level  so  that  you  can 
stick  a  5 "  bolt  through  it  and 
rest  it  and  the  pole  on  the 
top  rung  of  the  tower.  The 
two  clamps  can  now  be 
tightened. 

At  this  point  it  is  appropri- 
ate to  indicate  that  the  two 
clamps  are  slightly  different 
The  upper  part  of  the  gin 
pole  cannot  be  snug  against 
the  tower  or  it  will  be  diffi- 
cult to  insert  the  next  sec- 
tion A  slight  displacement 
of  the  gin  pole  from  the  ver- 
tical is  required  to  prevent 
interference  between  the 
gin  pole  and  the  new  section 
to  be  inserted.  Fig.  2  shows 
how  a  spacer  is  inserted  in 
the  upper  clamp  between 
the  pole  and  tower  to  pro- 
vide the  necessary  vertical 
displacement.  The  spacer 
can  be  a  duplicate  of  the 
outer  locking  bar. 

Step  Two.  Return  to  the 
ground  and  tie  one  end  of  a 
rope  to  the  top  of  the  next 
(the  second)  section,  From 
the  ground,  pull  the  second 
section  up  until  it  is  slightly 
lower  than  its  final  resting 
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place  and  tie  the  rope— see 
the  photo. 

Climb  to  the  top  of  the 
first  section  again  and  safe- 
ty-belt yourself  in.  You  can 
now  pull  on  the  rope  to  raise 
the  second  section  high 
enough  to  clear  the  first  sec- 
tion, and  then  lower  onto 
the  first  section.  The  second 
section  can  now  be  bolted 
to  the  first  section. 

Step  Three,  Climb  the  sec- 
ond section,  loosely  connect 
two  more  clamps  (spaced  on 
the  second  section  as  the 
first  two  were  on  the  first  sec- 
tion) The  top  clamp  again 
has  a  spacer  in  it 

The  bottom  clamp  on  the 
first  section  can  now  be  re- 
moved; loosen  the  second 
clamp  up  and  let  the  gin 
pole  slide  down  a  few  inches 
until  the  pulley  bracket  rests 
on  the  top  of  the  second  sec- 
tion. The  other  first-section 
clamp  can  now  be  removed. 

Climb  to  the  top  of  the 
tower,  safety-belt  yourself 
in,  and  raise  the  gin  pole 
again  so  that  the  painted 
band  is  aligned  with  the  top 
of  the  tower  Slip  in  the  5" 
bolt  to  prevent  the  gin  pole 
from  slipping  dowa  and 
tighten  the  two  new  clamps. 

You  are  now  ready  to  fol- 
low step  two  again,  and  by 
an  iteration  of  steps  two  and 
three  and  putting  in  the  guy 
wires  at  the  appropriate  lev* 
els,  you  can  go  as  high  as  the 
recommendations  for  the 
tower  permit. 

It  would  be  very  nice  to 
say  you  put  the  tower  up  all 
by  yourself,  and  you  can 
However,  practical  consider- 
ations, especially  safety,  say, 
''Have  a  ground  helper  as  a 
minimum  requirement!" 

Some  Suggestions 

•  All  tower  sections  should 
be  assembled  on  the  ground 
to  make  sure  the  sections  go 
together. 

•  Top  and  bottom  of  each 
section  should  be  numbered 
or  given  a  distinctive  mark 
identical  to  the  number  or 
mark  on  the  end  of  the  next 
section  to  make  certain  they 
are  properly  assembled 

•  Put  a  little  vaseline  inside 


the  bottom  of  each  tower 
leg  to  facilitate  its  sliding 
over  the  section  below  it 

•  Topermit  each  section  to 
hang  vertically  when  being 
mated,  tie  the  rope  Ltnder 
the  second  rung  down,  on 
each  side,  with  the  rope 
coming  up  the  middle.  Align 
the  numbered  tower  leg  with 
the  matching  erected  num- 
bered teg  before  starting  to 
ra/se  the  new  section. 

•  When  mating  sections, 
be  sure  the  rope  remains 
outside  the  tower  sections; 
the  rope  can  inadvertently 
be  caught  inside  the  tower 
leg,  and  it's  a  nuisance  to 
have  to  pull  the  free  end 
through  the  whole  tower  to 
clear  it 

At  completion  of  the 
work  and  when  ready  to  re- 
move the  gin  pole,  loosen 
the  two  clamps  and  (as  done 
before)  let  the  gin  pole  slide 
down  until  it  is  resting  on  the 
top  section.  Then  remove 
the  rope  from  the  pulley,  tie 
it  to  the  top  of  the  gin  pole, 
and,  for  safety*  tie  the  gin 
pole  to  the  tower  while  you 


climb  down  for  a  moment  to 
remove  the  clamps  Be  sure 
to  wear  gloves  as  you  lower 
the  gin  pole  down  with  the 

rope.  Otherwise  you  may 
burn  your  hands  from  rope 
friction. 

Temporary  guying  will 
give  you  a  better  sense  of  se- 
curity after  passing  one  per- 
manent-guyed level  before 
reaching  the  next  perma- 
nent-guyed level.  A  good 
rope  is  sufficient  for  that 
purpostv  It  will  require  over 
500  feet  of  rope  to  erect  the 
10th  section  of  a  100  foot 
tower  (when  three-point 
guying  at  the  BS-foot  level), 
considering  that  you  need  a 
minimum  of  200  feet  of  rope 
to  get  that  last  section  up 
there  Have  enough  avail- 
able for  your  tower  height. 

After  putting  up  370'  of 
tower  by  this  method,  I 
found  that  it's  easier  than  1 

had  thought-  You  will,  too!  ■ 

Reference 

*'Safe  Tqwer  for  a  City  Lot," 
Lewis  H,  Abraham  W6FHR, 
QST,  August,  1958. 
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Marc  SiernNJBLH 
555  Worcester  Road 
Framiny^ham  MA  01701 


Coax  Connector  Workshop 

Tracking  down  feed  line-related  problenns  can  make 
strong  nnen  cry.  By  starting  out  right,  you  can  avoid  hassles. 


Picture  this  setting: 
You're  sitting  in  the 
shack  one  evening  having  a 
good  rag-chew  with  some 
friends  when  suddenly  your 
whole  station  goes  bonkers. 
You  wonder  what  happened. 

You  check  around  the 
shack.  Your  rig  seems  to  be 
putting  a  good  signal  into 
the  dummy  load  and  all  the 
other  connections  look 
good.  Vet,  somehow,  the 
signal  has  just  gone  away- 


Sitting  there,  pondering 
the  problem,  you  think:  "It 
must  be  in  the  antenna  — it 
can't  be  anywhere  else. 
After  all,  the  coax  is  new,  I 
installed  it  only  last  week, 
and  all  the  fittings  and  con- 
nections are  okay!" 

So,  you're  off  the  air, 
with  no  signal,  and  the  next 
weekend  comes.  You  check 
out  the  antenna,  but  every- 
thing seems  okay  there,  too. 
What's  the  problem?  ''It  has 
to   be   in   my   rig   because 


IVs  always  a  good  idea  to  fay  out  the  tools  and  parts  you 

will  need  to  cut  coax /a/  cable  before  beginning  the  opera- 
tion. 
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everything  else  is  okay  My 
meter  is  just  probably  giv- 
ing me  a  false  reading  into 
the  dummy  loadT' 

But,  wait  a  minute!  Be- 
fore you  haul  out  the  rig's 

shipping  carton  and  send  it 
off  to  the  manufacturer, 
there  may  be  one  area  that 
you've  missed. 

Remember  that  new  coax 

you  just  installed?  Have 
you  checked  it  out,  too? 
The  answer  to  this  one  is 


probably  no.  because  you 
know    how    to    cut    coax, 

right?  Well,  just  to  be  sure, 
check  out  the  coax,  too! 

"Okay/' you  might  think, 
"I  might  as  well  check  out 
the  coax,  too,  although  it 
can't  be  bad.  I  know  what 
I'm  doing  with  coax!"  So, 
you  take  the  coax  down  and 
check  it  with  your  VTVM 
or  DMM  and  you  see  that 
there's  no  continuity.  "Some- 
thing's   fishy    here!"    you 


The  first  step  in  preparing  this  RC-S8  cable  for  cutting  is 
sliding  the  UC-175  adapter  over  the  cable.  This  allows  the 
use  of  a  PL-259,  which  is  actually  sized  for  RC^/U  coax. 


Cutting  the  outer  covering  of  a  piece  of  coax  requires  a 
sharp  knife  and  a  firm  but  gentle  score  around  the  plastic 
covering.  If  you  cut  too  deeply,  you  risk  cutting  the  outer 
braid  of  the  coax. 


Once  the  layer  of  covering  material  is  removed,  you  will 
find  the  tightly  twisted  shield  braid  exposed.  Here  you  can 
see  the  exposed  braid  and  the  UC-175  adapter 


think.  You  then  check  it  out 
for  shorts,  and  instead  of 
reading  intinity,  your  meter 
gives  strange  readings. 

Voil^!  You've  just  solved 
your  problem.  The  coax 
was  irriproperlY  cut. 

fmproper  coaxial  cable 
preparation  is  probably  re- 
sponsible for  more  prob- 
lems in  amateur  radio  than 
any  other  single  cause  Un- 
less you  buy  your  coax  pre- 
cut  with  the  fittmgs  in- 
stalled, then  chances  are 
one  time  or  another  you're 
going  to  run  into  problems 
with  poor  cable  connec- 
tions. 

This  need  not  be  the  case 
if  you  take  some  time  and 
work  slowly  and  thorough- 
ly.   Proper    preparation    of 


coaxial  cable  and  the  fitting 
of  the  connectors  is  a  rela- 
tively easy,  straightforward 
job. 

The  tools  needed  for  this 
job  include:  a  sharp  knife, 
hobby  knife,  or  razor  blade; 
an  awl,  sharp  scribe,  or  ice 
pick;  the  cable;  the  fittings 
(PL-259  or  BNC)  and  adapts 
ers  (if  needed);  about  a 
60' Watt  soldering  iron  (it 
can  be  less,  though),  and 
solder. 

Once  you  have  the  toots 
laid  out,  it's  time  to  begin 
the  actual  process.  The  first 
step  involves  slicing 
through  the  outer  jacket  of 
the  coaxial  cable.  Whatever 
you  do,  don't  carve  the 
cable  like  it  was  a  turkey 
because   you're    going    to 


score  or  nick  the  outer 
shield  braid  of  the  cable;  if 
you  do  this,  then  you're  on 
your  way  to  a  short  So,  be 
gentle  when  you  first  slice 
into  the  outer  jacket  of  the 
cable.  Just  slice  it  far 
enough  to  expose  the  inner 
braid.  Once  you  have  done 
this,  the  jacket  should  slip 
right  off  and  expose  the 
braid  itself  Remove  about 
3/4"  of  the  outer  jacket. 

The  braid  is  another  area 
where  many  amateurs 
make  mistakes.  Too  often 
the  braid  is  merely  pushed 
back  down  over  the  cable 
to  expose  the  inner  dielec- 
tric. Or,  worse,  a  hole  is 
made  in  the  braid  and  the 
inner  conductor  is  merely 


pulled  through.  In  some 
cases,  this  is  fine,  but  in 
most  cases,  it  isn't.  What  is 
needed  is  patient  deb  raid- 
ing of  the  shield  braid. 

But,  before  you  get  to 
this  point,  it  is  wise  to  install 
the  various  fittings  which 
belong  on  the  cable.  This  in- 
cludes the  barrel  of  the 
PL-259  and  the  adapter 
{UC-175  or  176)  if  you  are 
using  cable  that's  smaller 
than  RG^j/U.  I  like  the 
Radio  Shack  mini-foam 
RC-8  myself.  The  beauty  of 
it  is  that  it  is  nearly  as  small 
as  RC-59/U,  but  is  much  less 
lossy. 

Once  the  fittings  are  in- 
stalled, wiggle  the  braid  a 
bit  to  loosen  it  from  the  in- 


The  next  step  in  preparing  coax  is  carefutty  dehraiding  the 
outer  shield.  For  this  you  will  need  a  sharply  pointed  scribe, 
ice  picK  or  other  pointed  tooi 


When  you  have  finished  dehraiding  the  outer  coaxial 
shield,  it  should  took  tike  this.  Notice  it  is  fanned  at  roughly 
a  90°  angle.  This  fanned  braid  is  then  smoothed  over  the 
adapter  and  trimmed. 
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Arter  the  coBxiaf  cable's  outer  braid  h  smoothed  over  the 
adapter,  it  is  then  trimmed.  It  should  be  trimmed  so  the 
cable  covers  about  50  percent  oi  the  adapters  barrei  A  pair 
of  mini-snips  makes  short  work  of  this. 


ner  dielectric.  Then  gently 
insert  the  awl  [scribe  or 
pick)  and  start  to  unravel 
the  3/4"  of  exposed  braid. 

To  debraid  the  cable,  fol- 
low the  winds  of  the  strand 
bundles.  Take  your  time 
and  don't  nick  or  break 
them  because  you  run  the 
risk  of  a  short  if  you  do.  The 
whole  job,  by  the  way, 
should  only  take  10  to  15 
itltnutes  once  you're  skilled 
at  it.  Yet,  however  long  it 
takes,  this  is  one  of  the  most 
crucial  parts,  so  take  your 
time  doing  it. 

After  the  cable  is  de- 
braided,  spread  the  braid 
strands  out  at  a  W  angle 
from  the  cable  itself.  Then 
take  a  pair  of  scissors  and 


trim  the  braid  to  about  3/8". 
(If  you're  using  smaller 
cable  and  need  the  UG'175 
or  176  adapter,  move  it  up 
flush  with  ihe  end  of  the 
outer  covering.) 

Next,  take  your  knife  and 
gently  slice  into  the  dielec- 
tric. All  you  have  to  do  is 
score  the  dielectric  and  pull 
on  it.  The  piece  of  dielectric 
should  just  slide  right  off 
the  center  conductor  You 
have  to  score  it  roughly  1/8" 
above  the  point  where 
you've  debraided  the  outer 
shield. 

Once  you've  got  the  cen- 
ter conductor  exposed,  if  it 
is  stranded,  twist  it  into  a 
tight  bundle  and  tin  it  with  a 
little  solder. 


Trimming  the  cei^ter  insulation  requires  careful  cutting  with 

a  sharp  blade.  You  must  cut  deeply  enough  to  slice  through 
the  plastic  insulation  material,  but  not  so  deeply  as  to  cut 
the  center  conductor  itself.  This  takes  practice, 
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With  the  shield  braid  trimmed,  the  soon-fo-5e-comp/eted 
coaxial  cable  fitting  should  look  like  this.  The  trimmed 
braid  is  smoothed  over  the  adapter  and  the  center  conduc- 
tor's insulation  is  exposed.  The  installation  should  look  like 
this.  One  note  here,  even  though  it  is  not  shown:  The  screw- 
on  PL-259  barret  is  installed  before  the  UC-US  is  Installed 
on  the  cable.  This  barret  allows  the  unit  to  be  mated  to  a 
female  SO-239  connector  on  the  back  of  a  rig.  A  spare  is  on 
the  table. 


At  this  point,  you're  just 
about  ready  to  slide  the 
body  of  the  fitting  over  the 
prepared  end  of  the  cable. 
Carefully  take  the  plug 
body  and  insert  the  tinned 
center  conductor  into  the 
shaft  of  the  plug  body. 

With  the  center  conduc- 
tor inserted,  the  next  step  is 
to  twist  the  fitting  over  the 
end  of  the  RC^/U.  While 
doing  this,  you  also  have  to 
turn  the  fitting  to  make  sure 
that  it  seats  properly.  You 
have  to  exert  a  fair  amount 


of  pressure  to  do  this,  but  it 
should  be  done  easily  with- 
out the  aid  of  tools.  Re- 
member, those  strands  of 
copper  in  the  outer  shield 
are  gentle  beasts,  so  don't 
use  brute  force. 

At  this  point,  you're  near- 
ly ready  to  go.  It's  here  that 
the  soldering  iron  comes  in- 
to play.  In  the  PL-259  con* 
nee  tor,  you'll  notice  four 
holes  in  the  shaft  body. 
These  are  soldering  holes.  It 
is  through  these  that  you 
connect  the  outer  shield  to 


With  the  center  insulation  removed,  the  prepared  end  of  the 
coaxiBl  cable  should  look  like  this.  Notice  that  the  center  in- 
sulation is  not  tnmmed  to  the  same  point  as  the  shield  braid. 
This  is  important  because  it  maintains  an  insulated  area  be- 
tween the  braid  and  shield  and  prevents  shorting. 


With  the  cable  end  prepared,  the  next  step  is  to  install  the 
PL-259's  center  fitting.  This  should  easily  slide  over  the 
UC-175  and  it  will  then  be  screwed  snug. 


the  fitting.  These  provide 
the  ground  for  the?  outer 
shield. 

Making  sure  that  the  sol- 
dering iron   is  hot  enough 

and  using  a  pointed  solder- 
ing tip,  apply  the  iron  to 
both  the  hole  and  the  shaft 
of  the  plug  body  You  do 
this  by  angling  the  iron 
slightly.  After  a  couple  of 
seconds,  the  braid  and 
body  should  be  hot  enough 
to  take  the  solder  for  a 
good  joint  Don't  overheat 
the  braid  [though  it's  a  won- 
derful conductor  of  heat 
aivay  from  the  area  where 
youVe  working),  because 
you  can  damage  the  nearby 
outer  jacket  easily,  and 
most  importantly,  you  can 
heat  the  braid  to  the  point 
of  melting  the  inner  dielec- 
tric, producing  an  instant 
short!  Continue  the  solder 
ing  process  until  all  the 
plug  holes  are  filled  with 
solder  and  the  connections 
are  good.  And,  once  you 
have  completed  this  step, 
it's  time  to  move  on  to  the 
tip  of  the  fitting  itself. 

What  you'll  find  here  is 
the  tinned  center  connector 

inside  the  tip  of  the  plug. 
Merely  apply  your  iron  to 
the  tip  and  the  center  con- 
ductor and  then  run  in 
enough  solder  to  fill  the 
shaft.  Wipe  it  quickly  with  a 
damp  sponge  to  remove  the 
excess  rosin. 


The  next  step  is  screwing 
the  barrel  of  the  fitting  over 
the  body  of  the  body  it- 
self—and you've  complet- 
ed the  job. 

If  you're  using  smaller 
coax  and  need  the  UC-175 
or  176  adapter,  there's  an 
extra  step.  You  trim  the 
braid  as  in  using  the  larger- 
sized  cable,  but  then  you 
screw  the  fitting  body  over 
the  adapter.  The  braid  of 
the  outer  conductor  will  be 
visible  through  the  solder 
holes.  Once  this  is  secure, 
then  you  solder  through  the 
plug  holes  just  as  with  nor- 
mal RG-8  The  rest  of  the 
procedure  is  the  same. 


The  most  crucial  part  of  the  PL-259  installation  is  soldering 
the  plug  and  coaxial  shield.  If  you  have  done  the  installa- 
tion  property,  the  coaxial  braid  should  appear  through  the 
four  solder  holes  in  the  body  of  the  PL'259.  Don't  hold  the 
iron  here  for  a  long  time  because  you  chance  melting  the  lit- 
tle insulation  left  between  the  braid  and  center  conductor 
inside  the  plug  body  itselt  This  means  not  using  a  low- 
wattage  iron.  A  good  30-60-Watt  iron  should  be  able  to 
cope  with  this  task  easily.  This  soldering  also  provides  a 
good  ground,  which  is  necessary  for  coaxial  cable. 


The  final  step  in  the  in- 
stallation of  coaxial  fittings 
is  checking  them  for  both 
continuity  and  shorts.  Once 
you  have  fitted  plugs  to 
both  ends  of  your  cable  and 
finished  the  work  [yes,  it 
can  be  tedious),  take  your 
VTVM  or  DMM  and  run 
these  checks.  To  check  for 
continuity,  first  set  the 
meter  to  read  resistance 
and  connect  the  probe 
leads  to  the  outer  barrels  of 


The  last  step,  after  the  plug  has  cooled  from  the  first  round 
of  soldering,  is  running  sofder  into  the  center  conductor  pin. 
This  is  a  hollow  opening  in  the  tip  of  the  plug  through  which 
the  center  conductor  should  appear  if  it  has  been  installed 
correctly.  It  is  necessary  to  fill  this  totally  with  solder. 


the  plugs  on  either  end  of 
the  coax  If  there  is  continu- 
ity, you  should  have  a  zero 
reading  on  your  meter.  Re- 
peat this  process  with  the 
center  connectors. 

To  check  for  shorts,  at- 
tach one  of  the  probe  leads 
to  the  outer  barrel  of  one 
plug  and  the  other  probe  to 
the  center  connector  of  the 
same  plug.  The  reading  you 
should  obtain  is  infinity.  If 
you  don't  get  the  proper 
meter  readings,  then  you've 
got  a  short  somewhere 
(probably  in  one  of  the  fit- 
tings)  and  you  Ye  going  to 
have  to  remove  the  fitting 
and  start  all  over  again. 

However,  if  you've  taken 
your  time,  you  should  find 
that  the  readings  are  okay 
and  you're  ready  to  install 
the  coax,  That's  all  there  is 
to  it. 

Making  proper  coaxial 
fittings  may  not  be  the  most 
glamorous  part  of  amateur 
radio,  but  it  is  one  of  the 
most  important.  The  coax, 
after  all,  is  what  carries 
your  signal  to  and  from 
your  antenna,  and  without 
a  signal,  even  the  best  sta- 
tion and  equipment  is  pret- 
ty much  useless.  ■ 
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Make  Your  Noise  Bridge 

Even  Better 

Use  these  shortcuts  for  easy  calibration 
and  give  your  transmitter  1:1  vision. 


Wittkim  Vksms  K4Kf 
1245  5.  Orlando  Ave. 
Cocoa  Beach  FL  32911 


While  reading  the  ex- 
cellent article  enti- 
tled "QRM-Free  Antenna 
Tuning''  in  the  August,  1981 . 
issue  of  73  Magailne,  I  was 
particularly  struck  with  the 
ingenious  associated  circuit- 
ry of  Fig.  3  that  allowed  the 
noise  bridge  to  be  used  also 
as  a  QRM-free  tune-up  de- 
vice. The  authors  recog- 
nized a  problem  and  offered 
a  solution  to  it  that  will  be  of 
great  benefit  to  all  ama- 
teurs. Even  more  important, 
the  technique  described  will 


Hf 


prevent  serious  damage  to 
your  transmitter  by  ensuring 
that  it  goes  directly  into  a 
matched  load,  You  will  keep 
your  finals  cool! 

However  I  did  notice  an 
error  in  the  schematic.  Also, 
I  was  able  to  calculate  an  al- 
ternative method  of  calibra- 
tion that  eliminates  the  need 
for  standard  inductances 
yet  allows  for  a  theoretically 
exact  calibration  of  the  en- 
tire reactance  scale.  My 
equation  allows  the  bridge 
to  be  directly  calibrated  for 
the  reference  frequency  of  1 
MHz,  thus  eliminating  the 
need  to  refer  to  either 
graphs  or  cumbersome 
equations.  However,  the 
graphs  and  equations  have 
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been  shown  here  for  infor- 
mation purposes, 

A  Correction 

First  the  error  should  be 

corrected.  In  Fig.  2  of  the  ref- 
erenced article,  the  68-pF 
capacitor  should  be  in  series 
with  the  antenna  jack  as 
shown  in  Fig.  1  of  this  article, 
and  not  connected  to  ground 
as  originally  ^hown  The  sec- 
tional schematic  shows  this 
correction  and  also  has  the 
parts  labeled  for  identifica- 
tion purposes. 

In  order  to  obtain  an  ex- 
act calibration,  rather  than 


using  the  mirror-image 
method  previously  de- 
scribed, it  will  be  necessary 
to  use  some  small  fixed  ca- 
pacitors for  standards.  Ordi- 
nary 5%  silver  micas  or  their 
equivalent  will  work  just 
fine.  The  values  of  10, 20, 30, 
40,  50,  60,  and  70  pF  are 
used  to  obtain  the  basic  cati* 
bration  points.  Small  values 
of  capacitance  can  be  paral- 
leled  to  obtain  larger  values; 
for  example,  a  20  pF  in  par- 
allel with  30  pF  will  give  a 
50-pF  value. 

When   using   these   stan- 
dard calibrating  capacitors. 
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Fig.  2.  Bridge  scales  and  pointer  knob. 


the  leads  should  be  kept  as 
short  as  possible  to  avoid 
undesirable  lead  induc- 
tance. As  a  further  method 
of  diminishing  the  lead-in^ 
ductance  effects  during  cali- 
bration, I  prefer  to  do  my 
own  calibration  at  a  low 
rather  than  a  high  frequen- 
cy In  my  own  experimenta- 
tioa  I  have  used  a  calibra- 
tion frequency  of  3 J5  MHz 
and  found  it  to  be  very  satis- 
factory. If  a  bridge  is  care- 
fully  built,  the  calibration 
should  be  satisfactory  for 
the  range  of  160  to  6  meters. 
Fig.  2  shows  an  outer 
scale  in  reactance  and  an  in- 
ner scale  of  the  standard  ca- 
pacitances used.  (The  inner 
scale  is  shown  to  help  under- 
stand the  technique  used 
and  is  not  needed  when  you 
actually  use  the  bridge  to 
measure  reactance.) 

Calibration 

The  first  step  is  to  cali- 
brate the  resistance  dial  of 
the  bridge  The  method  pr^ 

viously  described  is  correct, 
and  no  further  comments 
are  needed  When  doing  the 
reactance  calibration,  a 
50-Ohm  resistance  should 
be  connected  to  the  anten- 
na jack  of  the  bridge.  For  my 
own  purpose  I  just  soldered 
a  SOOhm,  y4-Watt  resistor 
inside  of  a  matching  plug, 
keeping  the  leads  as  short  as 
possible  inside  of  the  jack. 

The  knob  on  the  variable 
capacitor  should  be  so  posi- 
tioned that  the  capacitor  is 
fully  meshed  when  the  knob 
b  pointing  to  the  right  or 
the  maximum  capacitance 
marking  on  the  scale.  Then 
when  the  knob  is  pointing 
up  to  the  zero  point  on  the 
scale,  the  capacitor  will  be 
at  half  capacitance.  With 
the  50-Ohm  resistor  con- 
netted,  null  the  bridge.  The 
reactance  dial  should  be 
quite  close  to  the  mechani- 
cal half-point  of  the  variable 
capacitor  This  is  called  the 
original  null  point,  and  here 
CI  will  have  a  capacitance 
value  of  bB  pF  to  match  that 
of  the  68  pF  of  C2. 

Nulling  is  obtained  when 
the  total  impedance  of  one 


side  of  the  bridge  is  exactly 
equal  to  the  impedance  of 
the  other  side  of  the  bridge. 
If  the  null  point  is  quite 
close  to  the  mechanical  cen- 
ter point  of  the  capacitor, 
the  values  can  be  brought  to 
coincidence  by  slipping  the 
knob  shaft  a  few  degrees 
one  way  or  the  other  so  that 
the  knob  reads  zero  at  the 
electrical  null.  This  tech- 
nique will  not  affect  the 
basic  accuracy  of  the  bridge 
when  it  is  finally  calibrated, 

It  could  happen  that  if  the 
maximum  value  of  CI  were 
higher  or  lower  than  the 
specified  value  of  140  pF, 
the  electrical  null  and  the 
mechanical  half-mesh  point 
would  be  off  more  than  a 
few  degrees.  In  this  case,  the 
value  of  C2  would  have  to 
be  changed  to  bring  these 
two  points  more  closely  in 
line.  If  this  is  done,  then  the 
actual  value  of  C2  should  be 
recorded  since  its  value  is 
used  in  the  reactance  equa- 
tion shown  later  on.  If,  by 
chance,  there  is  a  large,  un- 
explainabte  difference  be- 
tween the  electrical  null  and 
the  mechanical  half-mesh 
point,  the  circuit  should  be 
checked  for  wiring  errors. 

Now  that  the  original  null 
has  been  accomplished,  the 
bridge  can  be  calibrated. 
Start  with  a  10-pF  capacitor 
and  connect  it  across  C2  The 
total  capacitance  of  this  cir- 
cuit will  now  be  68 +  10  =  78 
pF.  This  means  that  to  null 
the  bridge,  the  capacitance 
of  CI  w'ill  have  to  be  in- 
creased to  78  pF  At  this  null 
point,  mark  the  capacitance 
scale  as  ^10  pF.  Now  re- 
move the  10-pF  capacitor 
from  across  C2,  replace  it 
with  20  pF,  and  obtain  and 
mark  this  new  null  point  on 
the  capacitance  scale.  Re- 
peat this  procedure  until 
the  right  half  of  the  scale  Is 
calibrated  in  capacitance 
values. 

The  left-hand  side  of  the 

scale  is  calibrated  in  a  some- 
what similar  manner.  Place 
the  10  pF  capacitor  across 
C1\  This  means  that  for  the 
bridge  to  be  in  balance,  the 
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capacitance  of  CI  will  have 
to  be  reduced  10  pF  The 
null  point  on  the  scale  is 
marked  +10  pF  The  10-pF 
capacitor  is  removed  and 
the  procedure  repeated  for 
the  larger  sizes  of  calibrat- 
ing capacitors  until  the  scale 
is  calibrated, 

The  bridge  is  now  cali- 
brated in  terms  of  H-C  and 
—  C,  and  all  that  is  needed 
now  is  to  relate  these  values 
to  values  of  Xi  and  Xc  so  that 
the  bridge  scale  can  be  cali- 
brated directly  in  terms  of 
reactance  And  even  though 
the  bridge  was  calibrated  at 
a  frequency  of  375  MHz,  a 
bit  of  calculation  will  en- 
able us  to  calculate  the 
scale  reactance  values  at 
our  originally  stipulated  fre- 
quency of  1  MHz. 

For  illustrative  purposes, 
let  us  pick  a  series  load  of  50 
Ohms  and  a  capacitance  re- 
actance of  975  Ohms  at  1 
MHz  and  connect  them 
across  the  antenna  jack  of 
our  bridge.  The  schematic  of 
Fig.  3  will  make  it  easy  to 
follow  the  mathematics  in- 
volved The  actual  value  of 
the  capacitor  at  1  MHz  is 
calculated  and  found  to  be 
163.2  pF.  The  equation  used 
is  C  =  1/2ttFX,  and  because  F 
is  in  MHz  and  C  is  in  pF, 
1,000,000  is  needed  in  the 
numerator.  C  =  1,000,000/(2) 
(nX1X975)  =  1632pR 

From  the  circuit  of  Fig.  3, 
it  can  be  seen  that  the  68  pF 
of  C2  is  in  series  with  the 
163.2  pF  of  the  load,  and  the 


resultant  capacitance  of  the 
two  is  from  our  series  capac- 
ity equation,  C^(b8X163.2lf 
(68 +  163  2)  =  48  pF  To  ob- 
tain a  null  at  this  point,  our 
variable  capacitor  would 
have  to  be  set  at  a  capaci- 
tance of  48  pF,  which  is  ac- 
tually its  original  null  value 
of  66  pF  minus  the  20  pF  cal- 
ibration point  for  the  left- 
hand  side  of  the  dial.  (I  hang 
my  head  and  confess  that 
the  original  value  of  975 
Ohms  of  reactance  was  cho- 
sen to  keep  the  math  easy 
and  make  the  result  come 
out  exactly  at  the  20-pF 
point  on  the  scale.  This  is 
what  is  called  a  planned 
coincidence!) 

By  now  some  of  you  will 
be  saying,  "Hey,  if  I  have  to 
go  through  all  of  that  stuff 
every  time  I  want  to  make  a 
reactance  measurement, 
forget  it!"  I  couldn't  blame 
you  But  by  sitting  down  and 
combining  all  of  the  forego- 
ing calculations  in  a  single 
equation,  it  is  easily  possible 
to  just  use  the  scale  calibra- 
tion values  and  obtain  reac- 
tance values.  And  the  basic 
equation  is  this:  X=(  — j) 
((1,O0O,0OOXdial  settingyC2XTi) 
(C2)(C2-dial  settingHfre^ 
quency  in  MHz)]. 

(The  term  (  —  j)  was  added 
so  that  all  values  calculated 
will  come  out  in  the  conveo- 
tionaf  engineering  notation, 
so  that  capacitance  reac- 
tance is  "i  and  inductive  re- 
actance is  +  j.) 

And  now  we  are  better 
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Fig.  4. 


able  to  see  that  because  in- 
ductance reactance  is  oppo- 
site to  capacitance  reac- 
tance, the  right-hand  or  in- 
ductive reactance  side  of 
the  scale  was  marked  in  m'h 
nus  (  — C)  values. 

The  equation  is  easily 
checked  numerically  by  just 
putting  in  the  previous  val- 
ues and  we  shall  see  that  we 
will  wind  up  back  with  our 
value  of  975  Ohms:  X  =  (-i) 
(1,000,0OOK  +  2O)/(2XTtK68) 
(68-20)a)=   -1975  Ohms 

It  will  be  evident  that  the 
sign  values  for  the  capaci- 
tive scale  should  be  ob- 
served in  the  equation  when 
it  is  used.  This  can  be  illus- 
trated by  assuming  a  null 
reading  of  the  C  scale  of 
—  30  pF  This  indicates  the 
reactance  will  be  inductive 
The  calculation  is  as  fol- 
lows: X  =  (-j)n, 000,000) 
(-30)/(2)(TTXb8)[68-{-30]l 
(11=  +  1716  Ohms.  And  if  we 
were  calibrating  our  scale, 
the  ^30  value  of  capaci- 
tance could  be  marked  as 
716  Ohms. 

And  now  to  save  every- 
body a  lot  of  time  calculat- 
ing values  either  for  the 
scale  or  the  construction  of 
a  graph.  Tve  included  a  ta- 
ble of  values  (Fig.  4)  and  the 
graph  (Fig.  5)  showing  values 
of  reactance  vs.  dial  settings 
of  plus  and  minus  C. 

The  bridge  is  very  easy  to 
use  when  measuring  imped- 
ance. Just  connect  your  un- 
known value  of  impedance 
to  the  antenna  jack  of  the 
bridge,  make  your  null,  and 
read  your  resistance  and 
reactance  scales.  Take  your 
reactance  value  and  divide 
it  by  the  frequency  in  MHz 
at  which  you  are  making 
your  measurement,  and  you 
have  your  reactance  value 
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in  Ohms.  The  resistance  dial 
does  not  have  to  be  divided 
by  frequency  as  it  reads  cor- 
rectly  independent  of  fre- 
quency. 

There  is  one  easy  check 
that  you  can  make  to  show 
if  your  bridge  is  frequency- 
sensitive,  ft  theoretically 
should  not  be,  but  naturally 
all  pieces  of  equipment 
have  distributed  capaci- 
tance and  lead  inductances 
which  make  theoretical 
values  deviate  from  the 
ones  measured.  The  best 
test  is  by  using  a  simulated 
load  of  a  capacitance  and 
resistance  in  series,  and 
make  a  null  measurement  at 
some  low  frequency  (say, 
3  75)  as  we  had  originally 
done.  Now,  without 
touching  the  bridge,  in- 
crease the  measuring  fre- 
quency to  some  high  value 
(say,  one  of  1 0  or  1 5  meters). 

You  may  not  believe  this 
at  first,  but  the  bridge  will 
stay  at  a  null  position  with- 
out having  to  move  either 
the  reactance  or  resistance 
dials.  This  indicates  that  you 
have  a  very  good  bridge. 
Practically,  you  might  find 
some  slight  deviation  in  the 
dial  settings,  but  they  should 
not  be  excessive.  This  rather 
interesting  and  very  useful 
test  result  is  because  the 
dial  was  calibrated  with 
standard  capacitances  and, 
after  all,  a  capacitance  at 
3.75  MHz  has  the  same 
capacitance  at  10  or  15 
meters.  Try  it,  and  you  will 
see  how  useful  this  test  is  in 
evaluating  a  bridge  unit.  It 
will  uncover  stray,  unwant- 
ed capacitances  and  induc- 
tances and  will  also  quickly 
tell  you  if  you  have  some 
basic  problem  when  you 
first  build  your  bridge. 
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Easy  Tune-Up 

As  I  mentioned  earlier, 
the  auxiliary  circuit  of  Fig.  3 
of  the  original  article  is 
extremely  useful  as  it  allows 
you  to  adjust  your  matching 
network  to  exactly  50  Ohms, 
so  that  after  you  have  tuned 
up  your  transmitter  into 
your  dummy  load  and 
switched  over  to  your  anten- 
na circuit  your  transmitter 
will  have  an  swr  of  1:1  and 
you  are  ready  to  go  on  the 
air.  Tuning  up  using  a 
matching  network  directly 
may  result  m  a  period  of 
high  swr.  This  can  damage 
your  equipment  or,  in  the 
case  of  the  newer  transistor- 
ized rigs,  cause  you  to  lose 
power.  So,  just  tune  up  your 
rig  into  the  dummy  load  at 
fifty  Ohms,  then  use  the  aux- 
iliary circuit,  tone  up  your 
matching  network  with  the 
bridge,  and  switch  over,  you 
are  ready  to  go  on  the  air. 

There  is  one  final  note  of 
caution:  Never  turn  on  your 
transmitter  if  your  auxiliary 
switch  is  in  position  2  or  3.  If 
you  do,  you  may  see  some 
smoke!  In  fact  to  stress  this 
point,  the  instructions  that 


accompany  Palomar  Engi- 
neers' noise  bridge  combine 
the  warning  with  a  picture  of 
a  noise  bridge  buried  in  a 
graveyard  with  a  gravestone 
marked  "R.1.P,  R-X  Noise 
Bridge  " 

Using  a  four-layer  rotary 
switch,  a  transmitter  defeat 
circuit  could  be  added. 
Every  transmitter's  turn<}n 
capability  varies  with  the 
design  circuit,  so  this  protec- 
tion will  have  to  be  left  to 
the  ingenuity  of  the  individ* 
uai  amateur.  The  circuit 
would  have  to  be  so  de- 
signed that  the  transmitter 
would  operate  only  when 
the  switch  is  in  the  number 
one  position. 

If  you  decide  to  buy  a 
commercial  bridge,  it  can  be 
used  with  the  auxiliary  cir- 
cuit Thus,  you  will  reap  all 
of  the  advantages  of  having 
a  means  of  measuring  im- 
pedance and  a  means  of 
tuning  up  without  putting 
any  QRM  on  the  air,  and  you 
can  tune  up  your  rig  without 
any  chance  of  damage.  The 
original  article  is  well  worth 
every  serious  amateur's 
thought  and  consider- 
ation. ■ 
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Stuck  with  a  problem? 

OurTE-12P  Encoder  might  be  just  the  solution  to  pull 
you  out  of  a  sticky  situation.  Need  a  different  CTCSS 
tone  for  each  channel  in  a  multichannel  Public  Safety 
System?  How  about  customer  access  to  multiple  re- 
peater sites  on  the  same  channel?  Or  use  it  to  generate 
any  of  the  twelve  tones  for  EMS  use.  Also,  it  can  be  used 
to  access  Amateur  repeaters  or  just  as  a  piece  of  ver- 
satile test  equipment.  Any  of  the  CTCSS  tones  may  be 
accessed  with  the  TE-12PA,  any  of  the  audible  frequen- 
cies with  the  TE-12PB.  Just  set  a  dip  switch,  no  test 
equipment  is  required.  As  usual,  we're  a  stickler  for 
Iday  delivery  with  a  full  1  year  warranty, 

•  Output  level  f  (at  to  within  15db  over  entire  range  selected. 

•  Immune  to  RF. 

•  Powered  by  6-30vdc,  unregulated  at  8  ma. 

•  Low  impedance,  low  distortion,  adjustable  sinawave  output, 
5v  peaMo  peak. 

•  Instant  start-up. 
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85,4  YA 

103.51  A 
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107^18 
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114.8  2A 

79  7SP 

97.4  2B 

118.8  2B 

82.5  YZ 

100.012 

123.0  3Z 

127.3  3  A 
131=838 
136.5  42 

141 .3  4  A 
146,2  48 

151.4  5Z 


156 .7  5  A 

162.2  58 
167.962 

173.8  6  A 

179.9  68 

186.3  7Z 


192,8  7A 
203.5  Ml 


•Frequency  accuracy,  ±A  Hz  maximum  -40*Cto  +85*0 

•  Frequencies  to  250  Hz  available  on  special  order, 

•  Continuous  tone 
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TEST-TONES: 

TOUCH-TONES: 

BURSTTONES: 

600 

697     1209 

1600     1350    2150    2400 

1000 

770     1336 

1650     1900    2200    2450 

1500 

852      1477 

1700     1950    2250    2500 

2175 

941      1633 

1750    2000    2300    2550 

2S0S 

180)     2100     2350 

•  Frequency  accuracy,  ±1Hzmaxtmum  -40*Cto  +85*'C 

•  Tone  length  approximately  300  ms.  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 


$89.95 


T5 


COMMUNICATIONS  SPECIAUSTS 


426  West  Taft  Avenue,  Orange,  California  92667 
(800)854'0547/CaiKornia:  (714)998-3021 


it  ..-^ 


^^^A^ 
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HF/UHF 
LINWCONTROL 
RCVR. 


COMMERCIAL  VHF/UHF 
TRANSCEIVERS 


HI    I 

III 


NEW  SCR77 


ptrum  now  makes  2  lines  oi 
R^F^eaterS'— Iha  world  famous 
^  Jer  Deluxe'  SCR1000/4000. 
and  our  new  Low  Cost  line  of 
SCFt77  Ropeaters/LInk  Trans 
ceivers. 

Tfie  New  SCR77  10-30  WL  Re- 
peaters maintain  the  quality  of 
ctesi^n^  components  and  con^ 
struction  whicti  have  made 
Spectrum  gear  famptis  IhiQi^gh- 
out  the  world  for  years.  How- 
ever, B\\  of  the  '^ bells  St  whistles*' 
which  you  may  not  need  or  want 
have  been  eliminated— af  a 
targe  cost  savmgs  to  you*  The 
SCR77  is  a  real  "^workhorse"  ba- 
ic  mc  e  designed  for  those 
A  ho  want  excellent,  super- 
rf^iiable  pe"^**^^"^^"-:^©  year  atter 
year— duf  no  um^ '  (^PL\  12  Pole 
IF  Filler.  Front  End  PTeseleclof. 
and  a  30  Wl.  TransrRitteF  are  the 

■m 

only  ^bullMn'  optlelffeasailabie; 
bui  ALttopaich,  Remote  Control. 
and  other  equipment  can  be 
connected  via   the  rear  panel 

jack.  I 


F.C.C, 

TYPE  ACCEPTED  FOR  COMMER- 
CIAL SERVICES. 


Of  course,  if  you  do  want  a  full 
featured/Super  Deluxe  Repeat 
er,  with  higher  power  (30-75 
Wts.K  and  a  full  list  of  builf  in* 

options,    then   you   want   our 
SCR  1000    or   4000— T^e    Uiti 
mate  in  Repeaters'.   Available 
with:   Full   Aulopatch/Reverse 
^"""'" '"  !  I  Patch/Land'Line  Control:  Touch 

Optional  Cabinet  j^^^  Control  of  various  repeater 

iunctrons;  PL,  Emergency 
Pwr  ID":  various  Tone  &  Timer 
Units,  etc  Rack  mount  Unk 
Rcvrs  &  Xmtrs  a*so  available, 

Catt  or  write  today  for  data  sheets  &  prices!  Sold  Factory  Direct  or  through  Export  Safes 
Reps  ortly.  Get  your  order  in  AS.A.PJ 


NOW  LOCATED  IN  OUR  NEW  LARGER  PLANTI 
THANKS  FOR  YOUR  8  +  YEARS  OF  SUPPORTI 


SPECTRVim 

Export  Orders  Welcomed 


11055  W.  GERMANTOWN  PK.,  DEPTS5 


omm  ^tfi&atTsn.  Saandi.  &  Suj^  -  cuA^w6ici4. 


SCft200  4 
SCR  450 
BOARD 


All  oquipmeni  assembiod  S  t«$t#d.  For  2M.  220  MMz  &  450  MMzl 


^>J 


AVAILABLE 


-i% 


Wm  ALSO 
AVAiLABLE 


c  ■  .^ 


\%:'.' 


jfii 


FL  6 


SCR200  VHP  R9C«iv»r  Boird 

•  g    Pole    ^ront    E<id    Fitr     >    wrdo   dynamic 
rartg^^roduces   overload,    spunoua    R«3p    A 

iMsr 

•  Sena  OauVnSde  StNAO  typ 

•  &4J   -gdB  ®   j^  6  5  KH2     l30dB  @    ±  30KH2  (B 
Pol«  Cryatai  -f  4  Pole  C«famic  Fitfs. 

•  S   Meter.    Disc^min^Eor  &   Deviation  Mtr.  Out- 
puts^ 

•  Exc    audio  Quftfrty*  FksI  ^^uelch^  w/0.0005% 

Crystal  ("Sup&r  Sharp"  if  fftf,  afso  avatf.^ 

SCR200  Receiver  Aftsambly 

•  SCR200mcH>nl»d  ^n  ihlvhtMl  hoyiJiig 

•  Compielaiy   a&mbid   A    ic^Med.   w^F  T.   capt. 
S022B  conn 

•  As  used  in  the  SCfllDOO  Ready  to  drop  »nlo  your 

•Also   available   ^n   19''   Rack   Mount 
SCR450  UHF  Receiver  Bd^  or  Assy. 

•  Simitaf  lo  SCR200,  •xcspt  42(M70MH£ 


TTpTi 


SCAP  Aatopiteh  Board 

•  Pro^idaa  all  baaic  aulopatc^  functiorts 

•  S#cura  3  D^gii  Accas^.  1  Auk  On  Oft  tu  net  ion. 
Audio  AGC.  ByiH-m  itrnors,  ate  Baa utirijl  Audio' 

#0^1  mhiDit  Ctd  also  avaitatita 
#Wfltarcai^  tQf  detail  a  and  a  data  ih&&\ 

RPCM  Board 

•  Usod  w/$CAP  t»«fd  lo  provide    Reverse  PA\cn 
and  Larm  L^ne  Con i rot  of  Rep^aYef 

•  in£iud«%  ijna  hne    arisweirjng    ctrcuilry 


Lightning  Arresler  For  SCAP 

•  Gas  Disr.hdrge  Tube  ehunta  phone  Una 
surges  to  grounel 

•  Handles  up  lo  2Q.0O0  Ajnps! 

•  Tbe  Etest  ctevice  9vatJal>ia  to  pfoiect  Au- 
fopatch  €K|utpf7ient  ifom  lightning  d'am' 
age.  $14  00  + syH, 


0 


FL-6  Rcvr.  Front  Ertd  Preselector 

•  6  Ht  O  Resonators  witti  Lo-Noi&e  Traniiilor  Amp(2M  or 
220  MHzK 

•  frovidai  Iremendoui  rajaction  of  ouiofband"  itgnals 
«r/oul  (ha  uau«l  l0»l'  Can  uTlen  be  tjSed  ifisteart  4^«  large 
expensive  cflrfity  fiiieis 

•  EHiremely  f^elptui  at  5<fes  wiin  many  n^ar&y  VHF  Uiinsmii 
ef  s  lo    t^  i  I  ef  Oiil    I  h-^se  oyt  ot  band  ^i  gnai  s 

CTC100  Rptr.  COR  Timer/Control  Bd. 

•  Completd  soJid  slat©  control  lor  rplr  COR.  Hang'' 
Ttmef,  "Timo-Ouf  ■  Timor.  T)C  ShutdowrVBoset.  etc 

•  Included  Inputs  ^1  Outputs  tO'  par>Ql  controls  &  ia.mps 


SCT410  XMTR,  ASSY 


SCTtIO  VHF  Xmtr/Exclter  Board 

•  to  Wts  Output    100%  Duty  Cycfe* 

•  lnttnit«  VSWR  proor 

•  True  FM  lor  Bxc   audio  quality 

•  Paai{}ned  si>ecLTicaHy  lor  continuous  rptr  s«r 
vice  Very  low  m    wh^ie  noise 

•  Spurious  7QdB  Harmofi^i;>  ^  dB 

•  With  QO05*7  »tal 

«  BA-10  »  Wt  Amp  board  &  He*t  Sink,  3  sec.  LP 
filler  &  rtil  pwr  sensor.  BA75  75  Wt.  unit  also 
avaliahls. 


Rapaatar  Tone  i  Conirol  Bda.  —  Fof  SC  R1  (KKV4O00 
i  CTCtCNVIO2S0  only 

TRA  1  "Covrtemy  Ton*  B*a|Mr"  BoartJ 

•  Puts  out  a  tone  beep  apm   1  sec   after  RX  $ig 
drops— thus  allowing  time  for  t^feakars 

•  Reaaia  T  O  Timer  attar    beflp'^ 

Tfift-1  ^'Kerchunher  Klllaf"  Of  nima  Out  Warning 
Tofla"  Bd, 

•  For  One  of  aoova  2  funciions 

•  'Kerchunkar  KiMer"  provides  adj  delay  (0  lO 
aec  )  fOf  fmUaUptr  access  Aulo  Reset  at  end  of 
QSO 

•  TO  Warning  lone  provides  a^ertirig  warble 
tona^  apx.  10  9ec  before    time  out 


PSM  1  Repeiter  Power  Supply  Mod  Kit 

•  Fo/  SCR^OOO  or  SCft-4000 

•  R#peaces  Darlington  Paaa  Tr  —ior  tmprow^a 
fmita^iitty 

# Include*  new  o^ervoMaga  ''Crowbar'  ahut- 
down  circuit 

$13,50 


SCTIIO  Transmitter  Aeaembly 

•  SCT  7  W  motitit^Q  ifi  £/)  fended  fiouSittg 

•  Same  as  ua«d  on  3CR10D0 

•  Completely  a^smbld  w/FJ»  caps,  S0239  conn 

•  10.  30.  or  f&Wt  unH, 

ny*K^SCT  41 OA  UHF  Transmitter  Bd.  or  Assy. 

•  Similar  to  SCTnO.  10  Wts.  nom 
mNoytf  mctuaes  'on  Qoard"  pteportionai 

Xtai  OscJQv&n  cifcuttty  for  ve/y  higfi 
st&tfiiifyf 

•  BA  40  40W.  UHF  AMP.  BD.  A  HEAT  SINK. 


PCB-1  Xmlr.  Powet  Control  Board 

•  For  SCTttO  or  SCTaiO  E'Citars 

•  Varies  B  +    lo  control  Pwr  Out 

•  SwItchabJe  Hi,  Low,  or  Med   Pwr  out.  tocally  or 
fafnote^y  Ad^  tevais 

TIC  100  Touchtone 


Gonipiele  Kil.  w/assemtiled  PC  bQUfd. 
+  $3  50  s  n  I  p  pmg^  ti  a  n  d  1 1  ng 


M 


Control  Board 


Ol 


PRM200  Power  Suppiy  Filter 
Cep/Regutator/Ueterlng  Board 

•  Aa    uaed    In    the   SCRlDOO   aa   main   part 
13.SVCX:;BA  Pwr  Sply 

airicludea  14.000  ^F  Filter  Cap.  Reg  C  and  Ortv#f 
Tranaw,  V/1  Meier  ai%unta  Arvd  cat  pots 

•  Requires  Xfmr„  Br  Rec!..  Pasg  TrJHeai  Smk,  (Op- 
t tonal  Melerl,  for  complete  supply. 


•  3  digit  ON.  3  dtgil  OFF  contfot  of  a  singl^^  repeater 
function,  or  foptionaiy  2  functions  [1  digits  ON/OFF 
each|, 

•  Can  b€  used  to  pylJ  \n  a  relay,  trigger  logic,  etc 

•  Typically  wseiJ  for  Rptr..  ON/OFF,  HI^LO  Pwr  PL 
0N.'OFF.  Patch  InhibitfReset.  etc. 

•  Stable  ant  I- falsing  design  5s.  limit  on  access 

•  For  add  I  functiomsh  add  a  "P^rttai  TTQ"  tx>ard 


COn/IH/IUIMtCATIONS   CORP 


INQUIRE  ABOUT  'SURPLUS'  RX  &  TX  BOARDS.  REDUCED  PRICE! 

Nornstown.  PA  19401    •    (215)631-17101 


^^^ 


CaW,  or 
Send  for 


p'See  Usi  at  Adv&fitien  onpag^  J  M 


Antenna  Refinishing 

the  Easy  Way 

When  a  good  vertical  begins  looking  like  a  rusty  downspout, 

it's  time  for  some  maintenance. 
Here's  how  K6EW  saved  a  hamfest  speciaL 


I 


Sam  Creason  Kbtw 
2940  Arlington  A  venue 
fullerton  CA  92635 


At  a  recent  ham  swap- 
meet.  I  was  able  to  buy 
a  used  1  aAVT/WB  trap  verti- 
cal antenna  for  about  half 
the  cost  of  a  new  one.  How- 
ever, it  had  been  exposed  to 
Los  Angetes  air  for  several 
years,    and    therein    lay    a 


problem.  The  18AVT/WB 
consists  of  several  traps, 
pieces  of  aluminum  tubing, 
top4iat  radjats.  and  a  short 
metal  whip.  These  parts  are 
assembled  telescope-fash- 
ion and  held  in  place  by 
compression  clamps,  nuts, 
and  bolts.  Over  the  years, 
the  smog-ridden  air  had  at- 
tacked the  metal,  making 
for  poor  contact  between 
adjoining  surfaces.  Further- 


Base  of  antenna.  Bottom  piece  of  aluminum  tubing  passes 
through  the  insulated  opening  (right}  and  rests  on  the  insulat- 
ed support  (leftl 
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more,  the  spacing  between 
traps  depends  upon  whether 
the  antenna  is  to  have  mini- 
mum  swr  for  phone  or  CW 
subbands,  and  whether  it's 
to  be  mounted  on  a  rooftop 
or  on  the  ground.  Without 
an  instruction  sheet,  I  had 
no  way  to  determine  the 
spacings.  Finally,  like  any 
!4-wave     vertical,     the 


L 


"^ 


&£  3/eM 


I 


99  ^/S  m 


Zi&  |/aifi 


ft 
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Fig.  1  Dimensions  of  the 
18AVT/WB  for  CW,  roof- 
mount  (Not  to  scale.) 


18AVT/WB  requires  some 
sort  of  ground  plane  or  sys- 
tem of  radiais.  Again,  I  was 
at  a  loss  without  an  instruc- 
tion  sheet 

A  letter  to  Hy-Cain,  the 
manufcicturer,  brought  a 
brochure  on  the  antenna  but 
no  instruction  sheet.  A  letter 
to  73's  "H^m  Help"  column 
did  the  trick  (thanks  to 
WB4TCP,  WB6IOP,  N8ECR, 
WD8JFF,  KpYEH.  and 
WA0ITU).  For  someone  who 
is  in  the  same  position  as  I 
was,  the  dimensions  for  the 
18AVT,WB  and  radiais  are 
given  in  Figs.  1  and  2,  respec- 
tively. Two  radiais  per  band 
are  required,  and  they  must 
be  insulated  in  a  rooftop  in- 
stallation. "Egg"  insulators 
are  handy  for  this.  Exten* 
sions  to  the  radiais  for  at- 
taching to  guy  points  must 


Band 

Length 

40 

37' 0* 

20 

18'7Vi- 

15 

iriovz'* 

10 

9'  10" 

Fig.  2. 

Dimensions 

for  radiais 

for  the  WAVT/WB 

SHCWN  ACTUAL  Sl/t 


FEATURES  SO 
UNIQUE  AND 
OF  SUCH 

SUPERIOR 
COMMERCIAL-I 
GRADE  I 

QUALITY,  ' 


nA7t  J-!  J' 


PWRJ  VOL 


'  c  c  D  n* 

-*ti»u       "'  I    MM/ 


M  MODE 
e  A-t 


MHj 


fooK       srtf' 


SOL     STEP  SCAN  TONE 
N  C-  ^  *    ■   Off 


$LAN 


i^liilifi  la 


*  •  « 


IT  CARRIES  A 


1 


YEAR  LIMITED  WARRANTY! 


-  fl  MHZ  COVERAGE,  CAP/MARS  BUILT  IN:  142  000  149  995 
MHz  in  seleclable  steps ol  5 or  10  kH^  COMPARE! 

•  TINY  SIZE:  Only  2"  H  x  5  5"  W  x  6  8"  0'  COMPAREr 

•  MICROCOMPUTER  CONTROL:  At  the  foretronl  of  technology! 

•  UP  TO  8  NON-STANDARD  SPLITS;  Ultimaie  versatilily  for 
CAP/MARS  COMPARE! 

•  16-CHANNEL  MEMORY  IN  TWO  8-CHANNEL  BANKS:  Retains 
Irequency  and  slandafd  of  (set. 

•  DUAL  MEMORY  SCAN:  Scan  memory  banks etfher  separaiely 
orroqemef  COMPARE1 

•TWO  RANGES  OF  PROGRAMMABLE  BAND  SCANNIf^G: 
Limits  are  quickly  reset  Scan  ihe  two  s&gmenls  either  separauily 
or  together  COMPARE! 

•  FREE  AND  VACANT  SCAN  MODES:  Free  scanning  stops  5 
seconds  on  a  busy  channel  Viacanl  scanning  slops  on  unoccupied 
frequencies 

•  DISCRIMINATOR  SCAN  CENTERING  (AZDEN  EXCLUSIVE 
PATEf^fT):  Always  stops  on  frequency. 

•  TWO  PRIORfTY  MEMORIES:  Either  may  be  instantly  lecalted  at 
anytime  COMPARE* 

-  NIC  AD  MEMORY  BACKUP:  Never  lose  the  programmed  channels! 

•  FREQUENCY  REVERSE:  The  touch  of  a  single  button  inverts 
Ihe  transmit  and  rec  pive  frequencies,  no  matter  what  the  offset. 

•  ILLUMINATED  KEYBOARD  WITH  ACQUISITION  TONE: 
Unparailefed  ease  of  operation 

•  BRIGHT  GREEN  LED  FREQUENCY  DISPLAY:  Easily  visible. 


even  in  direct  sunhqhl 

•  DIGITAL  S/RF  METER:  Shows  incoming  signal  strength  and 

relative  (.juiput 

•  BUSY-CHANNEL  AND  TRANSMIT  INDICATORS:  BrKjtit  LEDs 
show  whfin  a  channel  is  busy  and  when  you  are  transnutling. 

•  FULL  16-KEY  TOUCHTONE'  PAD:  Keyboard  functions  as 
aulopatch  when  Iranjimitting 

•  PL  TONE:  Optional  PL  tone  unit  alkws  access  to  PL  re|Deaters. 
Deviation  and  tone  frequency  are  fuJIy  adjustabte 

•  TRUE  FM:  Not  phase  modulation  Unsurpassed  mlelltgibility  and 
fidelity 

•  25  WATTS  OUTPUT:  Also  5  watts  km  power  for  short-range 
comrnunication  and  battery  conservation.  {Transmitter  power 
is  fully  adjustable) 

•  SUPERIOR  RECEIVER:  Sensitmly  is  0  2  uVfor 20-dB  quietmq. 
Audio  circuits  are  designed  to  rigorous  specifications  for  excep- 
tional perfofmance,  secornl  to  none  COMPARE? 

•  REMOTE  CONTROL  MICROPHONE:  Memory  A-1  call,  up/ 
down  manual  scan,  and  memory  address  functions  may  be 
performed  without  touching  Ihe  front  paneh  COMPARE! 

•  OTHER  FEATURES:  Dynamic  microphone,  built-in  speaker, 
mobile  mount inq  bracket,  remote  speaker  jack,  and  all  cords, 
plugs,  fuses  and  hardware  are  included 

•  ACCESSORIES:  CS-6R  6-amp  ac  power  supply,  CS-AS  remote 
speaker  ar>d  Communications  Specialists  SS-32  PL  lone  modute. 

•  ONE- YEAR  LIMITED  WARRANTY! 


EXCLUSIVE  DISTRIBUTOR: 

AMATEUR-WHOLESALE  ELECTRONICS  TOLL  FREE..,B00-327»3102 

8817  S.W  129th  Terrace.  Miami.  Florida  33176     Telephone  (305)  233-3631     Telex    &0-3356 


MANUFACTURER: 


JAPAN  PIEZO  CQ,  LTD.  ^  5 

1-t2-1?  Kjrfiireniaku,  Mjtaka, Tokyo.  181  Japan. 


Telex:  781  2822452 


***NEW*** 

FOR  THE  TRS-80* 

COLOR  COMPUTER 

MORSE  CODE 

Here's  a  way  to  turn  your  Color  Computer  into  a  complete  CW 
Morse  Code  terminaL 

--KA9FSQ   CW   MODEM    Interfaces   the   computer   to   your 
transceiver  via  the  ROM-PACslot. 

Cartridge:  S50.00 

—Three  CW  programs  to  choose  from. 

— KA9FSQ  TRANSLATOR  (Machine  language) 
TX  programmable  from  5-60  WPM,  RX  to  60  WP^4.  Features 
split  screen  operation,  a  255  character  keyboard  buffer,  and 
automatic  CQ  using  your  own  call  letters. 

Cassette:  $24.95 

— W9AV  TRANSLATOR  (Extended  Color  Basic) 

TX  programmable  5-50  WPM,  RX  to  30  WPM.  Includes  9 
message  memories,  and  a  CW  practice  mode  which  sounds 
over  your  TV.  Cassette:  $14.95 

— W9AV  QSO  ROBOT  (Extended  Color  Basic) 
TX  programmable  5-50  WPM.  RX  to  30  WPM.  Use  the  keyboard 
or  Auto  Mode,  Makes  complete  CW  QSO's  without  human  in- 
tervention inciuding  exchange  of  calls,  RST.  QTH^  and  names. 
Also  keeps  a  log.         Cassette:  $19.95 


For  additiorval  information  &  programming,  write  to: 

Mike  Rice  KA9FSQ 
5953  N.  Teutonia  Ave. 
Milwaukee  Wl  53209 


[ 


MITRONIX 


'Tradeinafk  Tandy  Core 


please  include  b%  pQ^Uge 
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be  instjiated  from  the  radials 
and  should  be  broken  into 
shorter  segments  than  the 
radials 

Once  the  antenna  is  disas- 
sembled, cleaning  the  vari- 
ous joints  requires  a  few 
sheets  of  medium-grit  sand- 
paper, two  or  three  dowels 
ranging  from  %"  to  y/*  in  di- 
ameter to  support  the  sand- 
paper against  inner  surfaces. 
and  some  elbow  grease- 
Each  mating  surface  should 
be  sanded  until  it  has  a 
smooth  satin  surface.  Areas 
where  the  radials  make  con- 
tact should  also  be  sanded. 

Having  cleaned,  reassem- 
bled, and  installed  my  refur- 
bished antenna,  1  tried  mak- 
ing a  contact,  but  to  no 
avaiL  The  photograph 
shows  what  I'd  forgotten  to 
clean!  The  lowest  piece  of 
aluminum  tubing  slips  over 
an  insulating  block  which 
provides  vertical  support 
On  top  of  the  block  is  a  disk 
of  aluminum  which  is  a  snug 
fit  inside  the  tubing  and  pro- 
vides electrical  contact  with 


the  radiating  portion  of  the 
antenna.  A  setscrew  through 
the  tubing  forces  the  disk 
against  the  opposite  side  of 
the  tubing- 
Cleaning  the  joint  was  no 
problem,  but  because  the 
wall  of  the  tubing  is  rather 
thin,  there  are  only  a  few 
threads  to  engage  the  set- 
screw.  Unfortunately,  I 
stripped  these  threads  while 
reassembling  the  antenna. 
However,  a  10-32  screw 
saved  the  day.  Ifs  a  little 
larger  in  diameter  than  the 
original  setscrew  and  the 
threads  are  not  as  coarse.  It 
served  nicely  as  a  self-tap- 
ping screw  in  the  softer 
aluminum 

Results  with  the  refur- 
bished vertical  have  been 
encouraging.  Although  f  use 
an  H\V-8  (about  3  Watts 
out),  iVe  had  no  problem  at 
all  making  stateside  con- 
tacts. Finland  and  japan 
were  the  best  DX  in  the  first 
three  weeks  of  operation.  I 
suspect  that  my  vertical  will 
get  a  yearly  cleaning  ■ 


L I  NBA  R 


R(B#^^  1510 

'  1000  WATT 

14  Different  tUlodels,  100  pgs 

A. P. Systems 

Box  263  sm. 
^Newport,  Rl  02840  (401)  fi46-5627 


Lightning  Protectors 


Transi- 
Trap™ 


Ceramic  gas  tube  protectors  are 
super-fast-firtng.  Feature  unique 
Arc-FEugT^  cartridge  and  iso- 
lated ground.  50  otim  impedance. 
HOO  watt  models  are  most  sen* 
sitive.  best  for  RCVRs  and 
XCVBs.  Models  R-T  and  HV  offer 
special  low  loss  performance 
through  500  MHz. 


lAdfl  S 2. 00  for  postage 
and  rtandllng  m  U.S.) 


AZDEN 


ADVAHCED    li4:CnOC0MPUtEn 
eOHTnOL   -    14    HCMQHiEi   - 
J«    WATTS   -    SUfin   COMrACt 
14t-190   mnZ  -  AH¥    tPLITS 

-  ojii*reAir  wahmamt?  - 

ALSO:   PCS-300  HT» 

PCS-2800    lOM   FM, 


KDK 

FM-za3a 

E*SV    TO    a^EHATr   -    SI#QLE- 
KH<iO    TliJNIHQ    '    HIT    -     t  Q 
illMOAieS    -    ZS    WATTS    - 

tcjuv  BjmD  on  Minofiiit  - 

TT    MIC.    WITH    UP/BOWM 
^nttt,    CdllT.   '    AMY    SPLITS 
SEEPS    AT    HEUOAT    BAHO 
LtMITS    POn    EVCt'OPP 
OPERA T to N 


Special  discounts  *  call  for  quota 

B.  G.  CARL.  ELECTRONICS 

11128   C1«lr«   Av«,  Northridfl*,   CA    91326 

Call;  1-213-363-1216  t*iiytjm#) 


S  r  y  a  n 
A66R 


^  For  Antenna  and  AC  Lines 


Model 

MACC 

Surge  Protected 

Master  AC  Control  Console' 

Provides  eight  outlets  and 

features  lighted  switches  for 

individual  circuits  and  master 

sinQJe-switch  station  control. 


Model  MACC  Master  AC 

Control  Console $79.95 

(Add  S^.OO  for  post^gg 
and  handlmg  in  US.\ 

125  VAC,  15  A.  1875  watts 
total  rating.  Tested  to  IEEE 
pulse  standards. 


At  your  AJpha  Detta  d^al^r.  Or  carder 

direct  in  US.  MasterCard  and  VISA  accepted 


-'igs 


P.O   8o)(  571.  Cemerville.  Ohio  4S4&9  •  ^513^  435-4772  (AK) 
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American  made  RF  Amplifiers  and  Watty  SWR 
of  exceptional  value  and  performance.    \ 

•5  year  warranty  •  prompt  U.S.  service  and  assistance 


$89.95 


RF  AMPLIFIERS 

2  METERS-ALL  MODE 

B23  2Win=30Wout 
{useable  in:  100  mW-5W) 

If 

BIOS  lOW  in  =80W  out    /  $179.95 
{1W  =  15W,  2W=30W)  RX  preamp 

B1016  low  in  =  160W  oJt  $279.95 
tiW=35W,  2W=90W)  Rk  preamp 

B3016  30W  in  =  160W  out  $239.95 
(useable  In:  15-45W)  RX  preamp 

aow  =  ioow)        / 


WATT/ SWR  METERS 


220  MHz  ALL  MODE 

C106  XOW  in=60W  out       il99.95 
(1W4$V,  2W=30W)  RX  p4amp 

CIO  12;  lOW  in  =  120W  out  ^89.95 
(2W=45W,  5W=90W)  RX  preamp 

C22  2iv  in  =  20W  out  ^89.95 

(useable  in:  200mW-5W) 

RC-1  AMPLIFIER 

REMQTE  CONTROL  $?4.95 

Duplicates  all  switches,  18'  cabi 


^D[Ml(l 

COMMUNfCATIONS  EQUfPMENTjNa 


(^tes  ail  switcnes,  io  caDi^ 
Available  at  local  dealers  throughout  the  world, 

\ 


*  peak  or  average  reading 

•  direci  SWR  reading 

MP-1  (HF)  1.8  30  MHz 

MP-2  (VHP)  50-200  MHz 
\  $119.9! 

430-450  MHz  ALL  MODE 

D24  2Win\=40Wout    $199.95 
(IW  =25W)\ 

DIOIO  10\A^n  =  100Wout 
C1W  =  25W,  2W=  SOW)  $319.95 


P.O.  Box  1393,  Gilroy,  CA  95020  (408)  847-1857 
\  \ 
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ReachingTlieVtorldv 


BIG  SIGNAL LITTLE  EFFORT...... 


INTRODUCING™,™THE  HJSERIES  COAXIAL  DIPOLES  AND  PHASING  KIT,. 


Spacifrcations:  5.0  DBD  10'22DB  FIB 

ixample 

Antenna  Tested  ON  7  2mc,  V*  wavo  spacing 

31  18'  at  APEX. 

EKDS  AVERAGE  HGT  fi' 

SWR'FLAT  or  BEIOW  1,5  to  1  over  Phone  Band 

*  When  Tenting  |yft1  one  of 
2  Antenna  -  SWR  was  Flat 
or  Below  I  5  lo  1  over  Entire  Band  .. 
7,0  to  7.3  MHZ 


^^m     ;  #    Excsfl*nt  center  I nsuiltof 


%  10  ^^  wave 


1irifOM»Jy  With  Ortft  Switch 


Pow«r  Pack 
Svvitch  Soclt«f 

^j  j^      *  XMTR 


Can  &a  R«mofeJy  Pd«ftlOfi«d 


FOR  THE  HAM  WHO  WANTS 

A  BETTER  SIGNAL  ON  THE  BAND. 

eUT  IS  LIMITED  BY  SPACE  OR  ZONING 


HJDIPOLE* 


Sifon^  We«l her- Proof 


Tun^d  Short 


too '  RGBX 


'  BftOAOBANDED 

*  PORTABLE  \ 

'  REQUIRES  ONLY  ONE  SUPPORT  . 

'  CAN  WORK  INDOORS  \ 

'Tfie  CoaxidJ  Di pole  is  a  very  quiei  antenna 
with  Bflglttly  slfOnQer  siQnaJ  punch  man  a 
convanlional  dlpole"  This  quote  is  from  The 
Giant  Book  of  Electronic  Projects  by  the 
Edit  or  a  of  73  Magazine. 


iignili    Ih4li    no«rft*l    0ipo4#    41 
«#n«  Mflt   and  Ptoiltwn 


PL  259 


THE  SINGLE  HJDIPOLE  CAN  BE  UPGRADED  TO  A  PHASED 
ANTENNA  SYSTEM  AT  A  LATER  DATE     NO  TUNER  RE- 
QUIRED, HOWEVER,  WITH  A  TUNER  ANTENNA  CAN  BE 
LOADED  UP  ON  A  HIGHER  FREQUENCY  . 


THE  HJPHASING  HIT...CONTAINS  EVERYTHING  YOU  NEED. 

BUT  A  PLACE  TO  HANG  THEM      ' 

Contents:  ^^^^^^^^\!^ 

0*PL  259  /^    ^    vm 

2Coa^  Teef 

1  Barrel  Connector 

^Female  tonneclort 

2Male  Phono  Pluee 

2-Fernaie  Ptiono  Sockets 

t  Cabinel 

i.PoM»*er  Pack 

4  Short  Cowers  ^ 

2-Cen1er  Insulators 

SSlainless  Steel  '*fti  Screws 

S^Stdiniess  Steel  *%t  Nuts 

t  Relay 

3  Sets  of  %  wave  coax  Unes  ^ 

2-100'  lengths  of  coax  feodiine 

2'Antenna5  Cut  and  Tuned  ^ ^ 

*     ALL  ANTENNAS  ARE  ASSEMBLED  PHASING  LINES  CUT 
AND  HAVE  PL  259S  INSTALLED    LEAD-IN  CABLES  PL  259 
ARE  INCLUDED  BUT  NOT  ATTACHED  FOR  USER 
CONVENIENCE-PHASING  BOX  IS  ALSO  ASSEMBLED  AND 
READY  TO  USE 


PRO^SEARCH^"  has  designed  quality  into  simplest  of  antennas. ..Center  insulator  is  made  up  of  high  quality 
material  that  is  vertoally  unaffected  by  heat,  cold  or  impact. ..will  withstand  rugged  use  and  extreme  en- 
vironments...RQ-BX  has  93%  shield  Antennas  are  very  flexible  and  very  portable, ..good  for  vacation  or  field 
day.., apartment  dwelling^Tuned  shorts  are  weather-proofed  with  gripping  covers  which  also  add  strength  to  this 
area  of  the  antenna.. .Stainless  steel  hardware,  of  course„.Antennas  can  be  made  for  any  f  requency,.The  most  im* 
portant  part,  we  stand  behind  our  products.*That's  a  Promise... 


FReOUENCY 

SINGLE  ANTENNA 

TUNED  PAIR  OF  ANTENNAS 

PHASING  KfT 

TOTAL 

1.8 

SI  39,95 

S251.91 

S1 10,95 

$362.36 

3.5 

96.9S 

174.51 

110.95 

285.46 

7.0 

73.95 

133.11 

110.95 

244.06 

10.0 

68,95 

124.11 

110.95 

235.08 

14.0 

e4,9S 

116.91 

110.95 

227.66 

1fi.O 

61.95 

11151 

110JS 

222.46 

21.0 

59.95 

107,91 

110.95 

21866 

24.0 

57.95 

105.91 

110.95 

213.46 

23.0 

56.95 

102.51 

I10J5 

216-05 

Prices  and  specifications  subject  to  change  without  notice  or  oblrgation 

For  TTK>r«  inlormali^  0€»  Itii*  v»i  Qt*w  i^rotjycls  Wri1«  of  CiiM  ^o-S««fcfT  E4*ctfQfiici  Co  Stfil*  305  1041  T  Oartpn  Bd  ^  U)<^s.  Wo  631^1  ^414^1^-7977  mt^KHxn  1-aO{^a3S40T6 


I  < 


MORE  FROM  PRO-SEARCH  "ELECTRONICS 


Beachng  The  World 


NOW  THREE  MODELS  OF  OUR 

DIGITAL  ANTENNA  CONTROL 

Your  Choice  Of  Center,  North  Or  South 


■  Has 

■  ■■«■ 

■  ■»• 


GOOD 

PSE  1A 
The  '  CONTESTER"  provnJea  the  loaal  exp^naive 
DIGITAL  CONTROL  UNIT  WITH  COMPLETE  COM- 
PUTERIZED CONTROL,  BUT  WtTH  LESS 
FEATURES,  ttian  the  -OX'ER"  ana  "OEtUX"* 
Thj$  unil  giive«  you  tHg  currenl  position  ot  your 
antenna  di^tally  II  tias  10  memories  and  corfi> 
rriand  modes,  plus  single  button  operation  The 
■  CONTESTER"  comes  with  a  7,0  amp  conrmuous 
duly  motor  supply. 

It  is  not  capable  ol  being  modified  to  talk  or  accapi 
Itie  compgler  intoffaca  or  remote  interface, 
It  i»  complelefy  ishielded  and  m^idi*  of  the  same 
quality  componenls  as  me  other  modeJs 
The  warranty  on  our  unJI  it  one  f^atr  on  matervaJs 
and  labof,  and  nineiy  days  on  pahs. 
Triiis  ufiit  i£  a^ry  inaxmnalve  w<ky  to  tiave  the  best 
of  both  worlds  A  reat  time  saver  durmg  coniastS- 
Hand!j  oil  operdition  will  save  miiny  hourg^ot  ^^n^- 
ing  on  I  he  rotor.  Just  a  few  doKara  more  than  the 
manual  control  bon,  bul  worjda  apart  In  3t-*le  of- 
Iheart  and  operation.  Price  $229,95 


BSTTER 
PSE  1   PSE-3 
The  "DX'ER"  is  the  top  ot  the  tine  of  the  non  voice 
synlhestzed  units,  ^tr^d  i^  lor  \iw  ham  who  m  in 
used  of  moie  toafures  on  their  co4)t roller,  M  tiaa 
"2*'  digital  readouts,  one  to  shorn  the  ant«nf>a's 
current  positron,  p^%t^  a  stofaae  readout  wtiich 
holdea  heading  of  diqdally  dfnplays  youi  last  posi 
lion,  This  i%  valuable  for  swilchinq  b(H ween  long 
path  or  short  path,  or  checking  Iront  lo  back,  or 
working   tii^iwr-nn   I  wo  differoni    stntJona.,  a  real 
lime  saver  hikJ  jusl  a  nice  convenmnce 
The  "DX'EH'    also  ha»    "5"  scan  tuncttons   090, 
90  180,  180-270,  270  :W0.  and  0  360   Thm  is  a  real 
ftid  m  loolting  for  thai  dogleg  opening  or  pealimg  a 
MTsak  srgnal 

It  can  be  expanded  to  talk,  and  does  have  the  hard 
ware  neceaaary  to  use  with  thr»  camp u tor  inter- 
face 

It  can  be  remolely  kflyad.  wherri  verbal  con(irma« 
t ion  Isn't  required  Price  1362  95 


BEST 
PSE  2.  PSE-4 

This  i$  tt»fl  ultimate  in  rotor  controls  Nothtrvg  lops 

this  one 

t1  has  all  the  teaiures  of  the  other  models,  plys  tt 

talks... Ye9,  It  tfilks 

The  ''DELUX"  has  a  voice  synthesizer  i^hich  con^ 

tirms  your  entries,  plus  tells  you  yow  heading  aa 

you  enief  it  and  wHen  your  anienna  arrives 

All  commands  are  Spoken,  plus  aa  your  antenna 

f«ms  you  hear  a  400HZ  lone  going  in  one  direction 

and  a  BOHZ  tone  in  the  other    Thia  gives  yo«i 

posiiive  verification  of  movement 

This  unit,  as  the  others,  wilt  combine  Miih  itie 

HAM  iV,  T2X,  and  HDR  300,  giving  you  the  bast 

antenna  rolof  cnmbin^tion  you  could  over  wanl  ,i\ 

any  price  Price  $^C>9  00 


INTRODUCING  THE  ULTIMATE  PACKAGE... FROM  PRO-SEARCH'"'  NINE  COMBINATIONS  OF 

OUR  CONTROL  UNIT  AND  THE  TELEX/HYGAIN  *  ROTOR  MOTORS... 

FOR  JUST  A  FEW  DOLLARS  MORE  YOU  CAN  HAVE  THE  CONTROLLER  OF  THE  FUTURE  TODAYI 


Package  #1    PSE-1A 

t1  The  "Conlestor"  P«Cliag». ..try  one  Of  lh«se 
TELEJUHV.GAIN  (Olors  wtth  our  PSE1A^3A  A 
system  which  Is  low  in  cost,  high  in  pertormance 


t       ^ 


HAM  W* 


T2X' 


HDR'300- 


PS€'1A  will  aave  you  loi»  ol  time  In  your  favorite 
contests  No  more  hanging  on  the  rotor 
eon troL  Gives  you  posi^tive  control  with  DiGiTAL 
readoui  plus  10  memories,  command  posMmnlng, 
and  sirvgie  bul  ion  manual  movement. 


Package  #2   PSE  t/PSE-3 

The  "DX'ER '  Pacltaoe..  Couple  ihi?  unit  with  a 
rotor  and  you  have  the  best  non  talkirig  control  we 
make  Expandable,  plus  has  b  scan  lunqlions^  2 
DIGITAL  displays  and  REC/LAST  lo  check  long 
palh  or  short  path.  Ha^s  all  Internal  hardware  lo 
plug  ^nto  our  computer  Interlace,  Can  1^  remotely 
controlled  Irom  accessory  lack 
Try  thts  With  any  of  the  TELEXiHY  GAIN'  Rotort* 
This  wiM  give  you  the  bro^desi  of  tynchons  with  a 
mid  range  pfice. 


Package  Special 

PSE-I.3+HAM  IV     S508  95 
PSE-t.3-^T2X  548  95 

PSE-1.3  +  HDR30O    677,95 


Package  #3   PSE  2/PSE-4 

The  "PeiuM"  iB  the  most  ^ophisticatod  antenna 
conirol  unit  ever  made  With  the  "Peluv"  you  have 
alt  the  functions  of  ovr  other  units,  plus  tt 
talks,.  Yes  i1  talks  Not  only  do  you  have  your 
headings  digiiaMy  displayed,  bul  is  also  said  as 
your  antenna  stops.. .All  commands  are  spoken, 
plus  as  youf  antenna  turns  you  hear  a  400H^  tone 
In  one  direction  and  an  BQHz  »n  the  other,  giving 
you  positive  van  location  of  nvovefnenf  This  uniL 
when  combined  with  the  HAM  IV.  T2X  o^^  HDR'30Q 
gives  you  the  best  buy  ariy where  at  any  price 


-  Package  Special 

PSE-Z4  +  HAM  IV    S608  95 
PSE-2,4  +  T2X  655.00 

PSE-2.4  +  HDR  300     784,00 


Package  Specidt 

PSE-IA^^HAM  IV     $369.95 
PSE-1A  +T2X  416.95 

PSE-1A  +  HDR'300    544.95 


'frvrtwf  witti  p^wmiiMon  Qf  TELEX/»rGMH 
Tama  Commufijeations.  In< 


w^im.^ 


Fteadwig  The  World  V 


^191 


CdntrDliera  ■lao  avAHn&M  rof  otnw  rotors 

Pnc«s  ftnd  specif icdriona  auOjeci  lo  c tiding e 
without  rtottce  or  obkgAtton. 

y.5  and  foreign  Pjlvnli 


Write  or  Call  Im  our  Catalog  >  ProSeatct^  Electronics  Go.  Suils  3Qb  10411  Clayton  RO  St  Loum^  Mo  83^31  1  314  994  7S72  tMissourr)  r  800^32^  40 18 
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RINGO  RANGER  W 

ARX^28 

134-164  MHz 

ARX'220B 

220  225  MHz 

ARX*450B 

435-450  MHz 

RINGO  RANGER 

ARX'2 

134-164  MHz 

RINGO 

AR-6 

5054  MHz 

AR'2 

135' 175  MHz 

AR10 

20^29  7  MHz 

AR'220 

220-225  MHz 

AR-450 

440-460  MHz 

MOBILE  AKTENNAS 

AMS147    144-146  MHz     MagnelfC  McKini 

ATS- 147     144-148  MHz     Trunk  Up  Mouni 

AMS220    220^225  MHz    MagneiiC  Mount 

ATS-220    220  225  MHz    Trunk  Lip  Mount 


I 


I 


Simply  the  best 

The  best  combination  of  gain, 
bandwidth  and  low  angle  radiation 
for  simplex  or  repeater  operation. 

Quick  &a£y  assembly  and  installation 

Mount  anywhere  with  compact  dimensions  and  neat 
appearance 

Proven  performance  and  diirabjiily  in  all  environments 

Complete  FM  band  coverage 

One  year  warranty 

Cushcraft  antennas  created  the  FM  antenna  revofutbn  by 
making  the  best  performance  and  value  available  to  every 
ham  We  continue  1o  set  the  pace  witli  a  broad  tine  of 
antennas  for  every  FM  aw5lication  Tune  across  the  band 
Afy6  you  wi  I  Mind  the  overwhelming  maionty  ol  hams  ustng 
one,  two,  Of  mofe  Ctishcraft  antennas  The  reason  is  very 
simply  !ha!  they  are  the  best  Now  is  the  time  for  you  to 
enjoy  ihe  value  of  a  Cushcratt  antenna  See  your  r^eart>y 
dealer  today. 


YAGtS 

A 147-4 

A147-11 

A 147-22 

214-FB 

A220-7 

A4496 

A449-11 


145.5048  MHz 

145.5-148  MHz 

145.5048  MHz 

145  5  148  MHz 

220-225  MHz 

440^450  MHz 

440-450  MHz 


4  Element 
11  Element 
22  Element 
14  Element 
7  Element 
6  Elemenr 
1 1  Element 


CROSS  YAGI 


FOR  CW^SSB  and  FM 
A14T-20T     144-146  MHz  Hoftzcrntat 
145  504B  MHz  Vertical 


pcushcrafl 


CORPORATION 

THE  ANTENNA  COMPANY 

48  Pefinrketef  Rood.  RO.  Box  4680 
Morchester.  NH  03I08      ,«, 
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Mobile 
Radio 
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Digital  technoIog>'  makes  the 
WUson  Citi-Com  Plus  the 

most  versatile  radio 

ever  produced.  Ten  simplex  or  semi-duplex  frequencies  with  independent  CTCSS  tones  can  be  pro 

grammed  via  a  jumper  enabled  keyboard.  Advanced  microprocessor  design  provides  crystal-less  opera- 
tion. A  built-in  priority  scanner  can  be  programmed  to  scan  any  or  ten  channels  in  the  transceive  mode 
for  monitoring. 

The  Wilson  Citi-Com  Plus  is  the  most  versatile  business  mobile  radio  ever  designed.  Its  everjrthing 
you*ll  ever  need  in  a  10  channel  UHF  transceiver  for  less  than  you  might  imagine. 

For  more  information,  pricing,  ordering  or  a  product  brochure  contact: 


t^ir^ 


UNIVERSAL  COMMUNICATIONS 

A  DIViSlON  OF  INNOVATIVE  LABS   !NC 
P.O.   Bosi   339    •    AftLINGTON.   TEXAS      76010^339    •    {817)860-1641       Metro  (8171  265^6658 


1^217 
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DRAKE  RV75  Remote  VFO 

The  RV75  Synthesized  Remote  VFO  is  designed  to 
comptement  the  DRAKE  TR7,  TR7A,  R7,  R7A,  and  the 
TR5.  The  RV75  provides  a  high  degree  of  frequency 
control  flexibility  with  crystal-controlled  frequency 
stability.  The  RV75  output  frequency  is  synthesized 
in  10  Hz  increments  for  smooth  frequency  control 
and  the  weighted  flywheel  of  the  optical  shaft  en- 
coder  provides  a  smooth,  solid  feel. 


Synthesized  Frequency  Control "5~CrystaI-Controlled  Stability  (±15  ppm  0^  to  +50''C) 

•  Patented  Variable  Tuning  Rate  •  10  Hz  Resolution  •  800  KHz  Tuning  Range  • 

•  User  Selectable  Direction  of  Frequency  Change/Dial  Rotation  «  Weighted  Flywheel 

Shaft  Encoder  •  2  Programmable  Fixed  Frequencies  •  '*R!T"  Control  •  Dial  Lock  • 


Let  us  take  you  there! 


CWTS  KEVEH 


IPTS  SPEECH 
l<t?QC£^Olt 

P«  PHONe 

PATCH 


H57 
$PtAKEA 


TAM 
TfUIN&CEIVEil 


TVnt  OEM  WCAOI'MONf 


nvn 

fWttOTf  VFO 


•  '• 


if  UHEAnAHPUF^EH 


HNl^rflO  ANTENNA  fUKEFl 


R.  L.  DRAKE  COMPANY 


^^s> 

DRAKE 

For  more  inforniation,  write  or  call: 

540  Ricttard  St  ,  Miamisfcnjrg.  Oiiio  45342.  USA 
Pnom  <513J  666-242 1  Teieji:  28ft-0 17 


•^Se«  l/jf  of  Advertfsets  oit  psge  f  M 
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Each  month,  73  brings  you 
amateur  radio  news  tram 
around  the  world.  In  this  collec- 
iion  of  reports  from  our  foreign 
correspondents,  we  present  the 
iatest  news  in  OX.  contests,  and 
events,  as  well  as  keep  you 
abreast  of  the  technica! 
achievements  of  hams  in  other 
countries. 

ff  you  would  like  to  contribute 
to  your  country's  column,  write 
to  your  country^s  correspondent 
or  to  73:  Amateur  Radio's 
Technical  Journal  Pine  Street, 
Peterborough  NH  03458.  USA, 
Attn;  Avery  L  Jenkins  WB&JLG. 


PAPUA  NEW  GUINEA 

Sfegi  Fmfmsdf  P29tiSF 

PQBox  t65 

BabBut 

PaptjQ  New  Guinea 

During  Jantiary,  band  conditions  were 
^ery  poor  the  IDm  band  appeared  dtad 
most  of  The  lime  or  was  open  only  for  a 
short  while  I  have  been  having  bt¥ree4Uy 
sct»dules  with  my  frtcmd  Ocxis  f^5CFP.  in 
Gafland.  Testa®,  for  more  than  ivi^  ydortw 
bill  during}  January  'Me  missed  qu\  on  a 
nuffttiilN'  oF  occastqns  du&  to  bad  cdndi- 
lions.  A1  tiitiies  w«  were  pleasanij^  suf- 
prJsed  when  she  cabled  al  2230  GMT  and 
signals  were  good,  but  by  2300  the  band 
clo&Sd  again.  We  have  now  arranged  for 
split  frecjuBncy  opera  I  ion  as  1&m  se^ms  to 
be  more  retmbte.  Bui  o<i  thai  band,  too,  the 
noise  level  is  vefy  high 

E^ghty.rrtetef  nets  atm  still  befti^  run 
wilhin  Paptja  New  Guinea.  The  Highlands 
fve!  me^s  every  Monday  nigh!  on  S560  MHz 
atOS30  GMT,  and  amithet  net  runs  from  Ihe 
national  capital.  Port  Moresby,  on  Thurs- 
days ai  0930  GMT,  also  on  3560  MHi.  The 
nets  are  badly  attended  at  present,  wilh  on- 
ly threa  or  four  stations  checking  in,  Ac- 
cording to  Peter  P2^HUK  EOm  In  Port 
Moresby  is  impossible  at  the  moment— the 
rwi^  level  being  ur>t$eUevabfy  h(gh— and 
therefore  r^one  of  the  an^tear^  from  the  na- 
honat  capita!  a^e  Siiiie  to  participate:. 

One  event  Vhai  the  Papua  New  Giiinea 
Amateur  Radio  Society  r$  invoKied  iri  ts  the 
Pap4Mn  Safari  Road  Rally,  whi^h  is  hetd  an^ 
nually  over  a  long  weekend  marking  Iha 
September  t6  anniversary  of  indepen^ 
dence^  The  rally  haa  be«n  going  since  id79. 
it  Is  organized  by  the  South  Pad  flic  Motor 
Spods  Club,  and  members  of  the  PNGAR3 
prcrvide  communications  between  cheek- 
points  for  scoring  and  Safety.  For  the  octa- 
sion,  they  are  granted  third-party  privtleig^ 
10  efiai>^e  them  to  pas^  on  third-p^diy  traffic 
on  bfttalf  of  the  Sports  Qub.  N>ormaity, 
third-party  Iraffic  t&  not  permitted  in  PNG. 
Ttw  independence  rally  runs  over  three 
days  and  nights  and  attracts  international 
drivers  and  cars. 

AI3CP  (fuJI  calJ)  ejcami nations  were  held 
In  PNG  on  Tuesday.  15  February,  at  the 
same  trme  as  in  centers  tn  AustraHa.  It  Is 


once  again  possible  to  sit  br  CW  e»(amB  En 
the  center  nearest  to  ont's  QTH,  without 
having  to  go  at!  the  way  to  Port  Moresby. 
Ap>parefit9y.  a  radio  inspector  to  give  the  ex- 
aminations ts  n€«  availat>)e  to  da  the 
rounds  again^  and  he  thes  to  the  to*n.3 
^riere  candidates  have  applied  to  sit  (or  cm* 
ams  It  was  the  lack  of  a  radio  inspector 
thai  made  Jl  necessary  for  candid  ales  to  fly 
to  Port  Moresby  and  nol  a  lack  of  lundsf 
Now  I  no  ionger  have  an  excuse  for-  not  at* 
tempting  Ihe  exam. 

Margaret  P29NUN.  "the  nun  on  a  broom- 
stick" tiom  Kefama  Catholic  Mission  near 
GofOka  in  the  Eajstem  Highlands,  will  be  at- 
tempting the  full  cati  theory  «Kam  Ihistime. 
I  wondef  wrial  wili  happen  |o  )t\ai  very  ap- 
piropnate  cansign  wtten  she  upgrades'!^  Ses- 
tet Margaret  is  an  Australian  Sister  of  Mef- 
cy  and  ha«  t>ecome  a  very  well-known  ham 
since  gaining  her  license  in  Februaryi  1981. 
Her  OSL  card  depicts  a  caricature  of  a  nun 
riding  a  bi'oomstick.  Her  black  habit  is 
billowing  oui  behind  her,  dispiaylng  spot- 
ted bioomers.  The  rig  is  strapped  to  her 
back,  earphones  are  clapped  over  her  ears, 
and  a  microphcKie  is  clutched  tight Jy  in  one 
Tiand  whiie  she  holds  on  to  Tt>e  broom  v^ith 
Ihe  ether.  The  card  was  designed  by  Bob 
P29NBF.  anotf>er  ham  from  Gof oka.  f^eed- 
less  to  say,  that  card  is  a  prized  possession 
of  amateurs  all  around  the  world! 

Bob  P29N0F  and  hjs  XYL  bought  a  yachf 
in  Gairns  {Auatralla)  towards  the  end  of  last 
year  and  sailed  her  up  to  PNG  In  Movember 
Durrng  the  irip,  Bob  maintained  datty  radio 
contact  with  Sister  Margaret.  Unfortunate^ 
ly.  Bob  is  oft  ihe  air  at  the  moment,  as  his 
radio  equipment  ^as  tfajnaged  in  the  boat 

Ttw  tionest  news  on  the  arr^teur  bands 
at  present  ia>  dt  course.  VKiSHI—the  Heard 
Island  DKpeditfon  In  spite  of  ct^eckmg  Ihe 
bands  every  day.  1  have  not  yet  managed  to 
work  Heard  island,  i  have  tieard  them  on 
20m  on  a  number  of  occasions,  but  of 
course  that  }a  out  of  bounds  for  Novices. 
My  hopes  are  centered  on  Jim  VK(DJS  and 
his  XYI^  Kirsli  VKOVL,  who  rinalty  arrived 
on  Heard  Island  around  February  91  h  after 
havirtg  bo&n  delayed  by  various  problemis 
Jim  was  P29JS.  and  t>e  realty  put  R29  on  the 
map  wiirt  ni^s  activity.  Several  years  ago,  ne 
-^weni  finish''  from  PHQ  mvl  too^  up 
residence  on  Norfolk  Island,  wtiem  h&  mar- 
fied  Kirsti.  formerly  a  radio  officer  on  a 
SwedJsh  sNp.  Jim  is  VK9NS  and  Kirsii 
VK9NL,  but  they  frequently  go  on  expedi- 
tions. I  should  be  abie  to  get  a  contaci  with 
Heard  Island  with  KirstI  and  Jim  there, 

i  have  hao  a  l>etter  from  Ron  ZL1 AMO  ask- 
ing whether  a  GW  operation  in  P29  would 
be  sought  aftef.  I  told  ttim  that  such  an 
operation  woukl  certatnly  be  veity  much  tn 
dennand  and  to  come  on  over.  1  have  been 
asiced  many  times  for  a  CW  contact  but 
always  had  to  decline,  as  I  don't  even  have 
a  key.  A  real  pro  like  Ron  would  therefore  be 
a  godsend! 


GUAM 

Jam&s  T  Pogue  KH2AR 

68  Banyan  Circfe 

FPO  San  Francfsco  96630 

On    May   aoth,    1976,    super- typhoon 
Pamela   screamed   across  the  island  of 


Guam  with  iTQ-mph  winds.  Eiighteen  t)oi»r9 
later.  Pamela  had  left  Ln  her  waXe  Or^ 
istSHtef  dead,  many  injured,  and  over 
30.000  people  stfarided  tsy  floods  from  33 
inches  of  torrential  ramlatl  Over  60%  of  the 
island^s  buildings  were  destroyed  and  proj> 
erty  damage  exceeded  S400  miNiOn. 

A  New  York  7/mes  story  a  few  days  later 
stated  that  the  isiand's  communications 
had  tueen  "virtually  destroyed."  Fortunate^ 
ly,  Guam' a  hams  responded  to  Ihe  chat- 
lenge  and  heip^  pn^vlde  vitally-needed 
emergency  communlcaiions.  Stationed  at 
key  villages  thfoughout  Ihe  islwl  ttwy 
assisted  public  off  iciais  and  augmented  ex- 
isting public  errtergency  services^  Althkough 
the  tocat  repealer  was  knocked  off  the  air 
due  to  a  massive  power  loss.  2  meters  was 
stiil  Ihe  most  active  band  during  the 
emergency.  Messages  were  also  relayed 
off-island  by  several  HF  ham  stations  with 
emergency  power  generators. 

Today,  Ihe  emergency  communtcatrdns 
system  on  Guam  is  constantly  striving  to 
be  ready  to  Sftfve  the  island  population 
Emergency  coordinator  Carl  Wegner 
KG6JKV  rs  responsible  tor  organizing  and 
keeping  the  emergency  plan  current  and 
Operational.  The  only  repeater  on  the 
island,  a  SS-Watt^  .34/, 94  machine.  IB 
located  at  Carl's  home  in  Barrigada 
Heights,  approj^irnately  750  feel  above  sea 
ievit.  Covenng  roughly  75'^%  of  the  island, 
backup  battery  power  can  provkie  over  2^ 
hours  o^  service  m  the  event  of  a  power 
outage  Dick  Takahashi  AH2A  hais  alio 
donated  a  5-kW  butane  ^ertefajof  thai 
stiould  soon  tie  installed,  giving  virtiiaiiy 
unlimited  service  life  to  the  repeater  m  an 
emergency 

The  Marianas  Amateur  Radio  Club 
{W\  A  RC)  h  as  rec  e  nil  y  rec  e  I  ved  perm  I  ss  ion  to 
install  equipment  at  the  Government  of 
Guam- maintained  Emergency  Operations 
Center  (€0C|.  Built  aimo&t  entirely 
underground,  the  EOC  is  virtually  imper- 
vious  to  most  natural  disasters.  Although 
some  antenna  problems  remain  to  be 
resolved,*  MARC  members  hope  to  have  i 
recently  purchase  Kenwood  HF  rig  and 
2-meter  gear  installed  be  lore  tf>e  next 
typhoon  sfia&an 

When  a  lyphoon  la  detenninad  to  be 
wittiin  46  hours  of  possibly  fjassin§  over 
Guam,  the  emergency  coordinator  calis  the 
'Typhoon  l^et"  on  2  meters.  At  that  lime,  a 
survey  Of  available  personnel  equipnter^l. 
and  anticipated  needs  is  made.  With  con- 
stant §-hour  updales  from  the  Naval 
Ckeanographic  Command  Cent^  on  Nirrv 
itz  Hill  Guam,  a  constant  watch  is  kept  on 
ttie  approaching  storm.  Ttie  hams  on 
Saipan,  approximately  100  irtiies  north  of 
Guam,  are  advised  of  the  StOrm'^  location 
and  forecast  track  via  the  2-meter  repeater 
and  hams  on  other  more  distant  islands  are 
kept  posted  by  the  inter- is  land  Net  that 
meets  on  14.315  kHz. 

fiere  on  Guam,  a  detailed  commtinica- 
tions  ptan  as^gns  a  ham  to  Itie  commiS" 
sk>ner  ot  e^h  village — or  to  a  gfoup  of 
Several  rtearby  vHlages— to  assist  hrm.  T«o 
meters.  Of  course,  is  the  standard  band  for 
operations,  utilizing  the  .34/. 94  repeater  as 
well  as  .52  simplex. 

For  communications  oft-lsiand^  the  nor- 
mal terminus  Is  with  Hawaii-  Frequenclflt 
for  CW  and  SSB  as  well  as  RTTY  have 
been  assigned  to  handie  health  and 
welfare  traffic,  as  well  as  government 
messages  it  asked  to  do  so. 

In  order  to  stay  proffckmt  at  emergency 
pvoceduies.  MARC  membera  regtJlarfy  voH 
unteer  to  assist  kxal  civic  groups  by  pro 
viding  communications  services  lor  a  wide 
variety  Of  events.  These  Include  bike  fides, 
waikajhons,  marathons,  and  several  off- 
shore marine  events  between  the  southern 
istand  village  of  Meri£0  and  nearby  Cocos 
Island. 


frt  spfte  c^  all  these  prepafalions.  though, 
the  emergency  convnunicatK^ns  system  on 
Guam  ts  rioi  wilhoir!  its  prt)»bl«rns  With  a 
3arge  peftentage  of  the  ham  popuiatkin  in 
the  military,  il  is  difficult  for  the  Emergency 
Coordinator  to  build  a  steady  and  depend- 
able core  ot  operators  to  activate  during  an 
emergency.  In  the  event  of  a  lyphoon^  most 
military  people  are  called  In  to  their  work 
posts  for  duty  until  the  storm  passes.  Fre- 
quent transfers  of  personnel  make  for  a 
constantly-fluctuating  population  of 
operatof*. 

As  has  so  often  been  tfm  case  with  twms 
and  emefger>cy  corrvnunicaiions.  the  key 
to  successful  response  and  operations 
must  continue  to  be  fleacibil^ty  and  crealivi- 
ty  mixed  with  plenty  of  hard  work. 


CANADA 

Some  time  ago  it  was  suggested  to  the 
OepartmenI  of  Communications  (DOC)  Ihal 
there  could  be  a  number  of  advantages  to 
an  arrangement  whereby  amateurs  assist- 
ed  In  the  conduct  of  examinations.  CARF 
(Canadian  Amateur  Radio  Federation) 
raised  the  matter  again  with  the  DOC  last 
summer.  Since  ttien,  the  Department  has 
been  cons^dertng  tt>e  possfbility  of  such  an 
arrangement  ar>d  the  result  f^as  been  a  let- 
ter addressed  to  CARF  president  Don 
Slater  VE3I0.  The  letter  requested '  detalfed 
input''  from  CAfiF  on  areas  pertaining  to 
amateur  participation,  including  minimum 
criteria  (or  amateur  ejorninars,  the  selec- 
tion process,  the  maintenance  of  examina^ 
tion  integrity,  exam  di^strtbulion,  and  coof' 
<SnatK)n  tie  I  ween  the  OOC  and  amateur  ex- 
aminers. 

Some  ideas  fof  amateur  partHiipatMKi 
have  been  discussed  in  recent  issues  of 
TCA  and  commeni  was  sought  from 
readers,  but  to  date  tt>e  response  has  not 
been  exactly  overwhelming.  Now.  however, 
the  DOC  has  asked  specific  questions  and 
Is  seekirrg  answers  from  CARF  and  oiher 
organija tions  In  order  to  ensure  ihat  vary- 
ing ideas  and  views  are  incorporated  in  the 
recommend  a  lions  in  the  CARF  brief  to  the 
DOC.  comments  from  clubs  ar^  mdividualt 
are  now  utgently  sot^t. 

In  other  action,  the  DOC  approved  a  re- 
quest for  commemDraiive  prefixes  for 
World  Commumcatior^s  Year  Starting  on 
World  Communications  Day,  May  17* 
through  July  17  {incfLfSlve),  CY  may  be  used 
for  VE,  CI  for  VO,  and  CK  for  VY. 

The  departmeni  has  also  proposed  new 
regulations  covering  the  radio  noi^se  gener- 
ated by  power  Fines  and  sub-stallorrs.  The 
rrrst-ever  regulaiiorhS  are  designed  primarily 
to  pi^Miect  AM  sound  tiroadcasting.  put  ob^ 
viousiy  they  woutd  tienetit  amateurs  as 
wel\.  The  proposed  rules  are  complicated 
and  leciuire  special  measunng  equipment. 
Amaleurs  who  are  tnterested  in  this  very 
technical  proposal  may  gel  a  copy  from  a 
DOC  office.  Ask  for  Notice  Delta  Golf 
Tango  Roger— 021- B2 

However,  not  ail  of  the  amendments  to 
the  Canadian  amateur  regulations  pro- 
posed $  year  ago  have  tieen  processed 
They  would  permit  repeater  operation  in  ihe 
29-MH2  band,  SSTV  in  the  HF  bands,  64*lHz 
bandwidth  for  ATV.  and  more  power  on  160 
met^s.  The  amendments  also  would  allow 
foriegn  amateurs  from  countries  with 
reciprocal  agreements  to  operate  in  the  full 
two-meter  band.  Cun^ently  In  the  legal  mill 
of  the  deparimer^t  are  the  iflO-meter  power 
change,  deletion  of  mobile  logging,  and  a 
pmvision  for  amateur-class  operators  in 
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The  State  of  the  Art  Simplex  Interconnect 

Communications  Electronics  Specialties  introduces  the  CES  510SA 
''Smart"  Simplex  Autopatch.  with  many  important  new  features  never 
f  available  before:  •  Three  digit  control  codes  with  user  programming. 

•  A  sophisticated  toll  restrict  provides  positive  long  distance  lock  out. 
•  Time-out  and  COR  activity  timers  wtth  warning  beeps  and  digital  pro- 
gramming. *  Rotary  or  DTMF  dialing.  •  Phone  hne  jnuse  detector  prevents 
interrupting  a  call  Jn  progress,  and  sends  unique  CW  sequence.   •  Phone  ring 
detection  logic  enables  unique  CW  sequence.  •  Digital  programming  of  the  sample 
rate  and  width,  and  noise  gate  sensitivity  control,  for  easy  interfacing  with  most  radios. 
Simple  and  drrect  connections  to  radio. 

Options  avaitable:  •  Smart  CW  identtf^er  with  unique  CW  messages  for  each  patch  function. 
•  FCC  type  accepted  phone  line  coupter.  •  Special  tone  squelch  kit  to  operate  patch  through 
repeaters, 


1 


MIMfCl 


CONftiEC, 


The  510SA  — the  newest  advance  in  interconnect  technology,  from  the  innovators  at; 

Communications  Electronics  Specialties,  Inc. 

Post  Office  Box  507  •  Winter  Park,  Florida  32790 

(305)  645-0474  •  TolHree  (for  orders  only):  (800)  327-9956     ^^^2 


TTiaonly 


INTELLIGENT 

TOUCH-TONE*  COr^ROL  BOARD 


Hf» 


TELEVISIOIM 

M 


WE  WILL  NOT  BE  UNDERSOLD!! 

Complete  Systems,  Antennas, 
Receivers,  LNA's  &  Accessories 
CALL  US  TODAY!  "^ 

812-238-1456 


hoosier 
electronics 


"Nation's  Largest  Total  Communications  Distributor" 
P.O.  BOX  3300  •  TERRE  HAUTE,  INDIANA  47803 
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R(|peaters 

Remote  r  ocbI  vef  s  i  tes 
■  Remote  bases 
•  Mom©  conlrol 
•  Securrty 


■:;£-, 
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is: 


THE 
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ITC-32 


Microcomputer  based  power  sniJ 
flexibility  wrth  siate-ot-the-an  Mitel 

tone  deCOd  i  n  g,       •  ^  rema^ly  oamm«ndat]l«  outpiilA 


•  4  remcieiy  Sensed  inputii 

•  dontnol  and  rrtonfior  aver  the  ak  qr  ovtr  the 
telep^icKie" 

•  Morse  code  CKrlDfi^tneodedreBpckni^miiiaigfis 

•  R.ilSRepBiHorCOfll'lO.'TBTie'fiiineliiOfi' 


QCC 


odvoncea 
cofitrob 


Call  or  write  for  detailed  specs 

on  the  ITC-32  Intelligent 
Touch-Tone  Control  Board. 

10816  Nortirtctge  Squaire,  Cupertino,  CA  95014 

^  Touch -Tone  ts  a  register^  trademark  of  AT&T  (408)  749-63  30 

"' OpV  I  on  al  Telephone  interface  Board  available 

Prsce  and  specifications  subject  to  change  without  notice  or  obligation.  i^S? 


'S«ff  List  ot  AdvBrtisets  ort  page  f  M 
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remote  {districts  to  operate  wHh  Advunced 
pflvlfeges  on  a  cortditiorml  basis. 


BRAZIL 

Gerson  Rfss^n  PY1APS 
PO  Box  tSl78.  Copacab^na 
^)000  fitQ  de  Janeiro.  RJ 

PROCEDURES  TO  GET 
A  fiHAZlUAN  UC£NS£ 

H  your  counlry  t^as  a  lecrpmcity  agree- 
ment wHh  Brazit,  you  tiave  to  present  your 
origin  at  amateur  license  and  yoor  passport 
to  OENTEL  (t>epartmefil  o1  Communica- 
tEons),  which  has  offices  in  all  CAptlal  cities, 
and  fill  out  form  D NT  143.  The  license  will 
be  iss  jed  with  a  special  caOsign  which  has 
the  feller  Z  after  ihe  number;  for  eKample: 
PYIZXV,  The  license  will  be  valid  for  Ihe 
period  of  time  which  ytiu  will  stay  ir^  Brazil 
or  until  the  date  your  original  license  ex- 
pif^es.  wtiiche^er  corries  first 

Dunng  the  ^ahd  lerm  of  the  license,  you 
Ik)  have  to  be  a  membef  oi  the  Brazilian 
Amaleur  Radio  League— LAB  RE  You  may 
contaci  tf>e  L&aque  ftrs^  and  ihey  will  be 
very  kir»d  k%  h^ipkiq  you  to  get  your  Braziliaji^ 
llcsnse.  Wrilt«  to  1h«  League  olf»ce  in  th@ 
state  to  which  you  are  going  {see  box)- 

AWAf^DS 

Sponsored  by  ths  Rio  do  ■ianeiro  CW 
Group,  the  CWRJ  Awaj^d  Is  available  to  all 
licensed  amateurs  forcontinned  contacts 
with  20  a  went  V)  diffefent  PVt  stations,  Irt- 
eluding  at  least  5  (five)  CWHJ  members. 
Contacis  musf  have  been  made  after  De- 
cember 16, 19B0,  on  any  amateur  band,  On- 
ly two-way  CW  mode.  No  QSLs.  Send  GCR 
log  of  stations  wortted  (call,  date,  time, 
bmvi,  mode,  and  lepoi}  and  10  iRCs  for 
maijing  expenses  to  CWRJ,  PC  Bok  621  ^ 
24OO0  r«literJO,  RJ,  Brazil 

Ert^rBemenis  are  given  lor  each  20  new 
PY1  confirmed  contacts  which  Include  one 
new  CWRJ  member.  CWRJ  members: 
PV1AFA,  PVIAFG.  PY1AJK.  PYiASI, 
PV1BF2,  PY1BGL  PY1BMF,  PYISOA, 
PY1BOQ.  PYlBtJG.  PY18UL.  PYlBVY, 
PY1CBW,  PY1CC,  PY1CCX,  PYlCCV, 
PY1DCG,  PY1DEA,  PYlDFF,  PY10OB, 
PV1DN.  PY1DIN,  PVIDJY,  PYlDPG, 
PY1DUH.  PYIEBK,  PYlEWN,  PYlFQ. 
PY1HQ,  PY^LG.  PVTMHQ.  PYlMKA. 
pYiai,  PY1UET,  PY1VB.  PYWLR,  PYlVOY, 
pyiWOS.  PY1W0 

The  CWRJ  sponsors  seven  more  awards: 
the  Brazilian  Stations  Award  (BSAW),  Rio 
de  Janeiro  State  Cities  Award  ^RJCAW), 
Geographic  Brazil  Award  {BGAWK  Worked 
CWRJ  Associate  Members  Award  (WA^ 
MAW).  Braztrs  Frontiers  Award  (BFAW). 
CWHJ  YL  Flowers  Award  (YLAW),  and  the 
Worfced  CWRJ  Award  (WRJA) 

Piteflse  note  ttt of  my  PO  Box  number  was 
pfinred  mcorfVCtty  ^si  monr/r  attH  that  the 
cormct  one  it2t?S}  appears  al»ove. 


GREAT  BRITAIN 

AmaleufB  In  Great  Britain  are  enjoyrng 
the  reccntly^rgleased  G-QRP  Out  Cimuit 
Hsftdbook,  edited  by  G-ORP  club  president, 
nev.  George  Dobbs  G3RIV.  Ttve  Handbook 
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LEAGUE  ADDRESSES 

LABREK:ENTHAt-SC^'SUL-TrechoO*-Lme  1-A-Brasilfa.  OF, 

LAfiR&ACf^— Ftua  Beniamm  CDnstant  s/n?-Ed  Abrahim  Sata  dOB,  3^  andar-Rio 

Branco,  AC. 

LABRE/ALAGOAS  -  L^delra  da  Qatedral,  n?  150-Macel6,  AL 

LAB  RB  AMAZON  AS  -  Hoa  Ftarrco  de  S^^  ^B-Adriandpolis-Manaus-AfWl, 

LABR&eAHIA-  Rua  Santa  Rita  DurSo,  s/n? -Forte  do  Monte  Serrat-Salvador,  8A. 

LASRBCEARA-Travessa  Para,  12,  Ed.  Sul  America,  sis,  703/704 -Fortaleza,  CE. 

LABRBESPlRITQ  SANYO-  Rua  Alberto  Olivelra  Santos.  59-sy711-Vlt6rla,  ES. 

LABRBGOIAS-  Rua  do  Radioamador,  247-Setor  Goimbra-GolAnia,  GO. 

LABRE/MATO  GROSSO-  Rua  Gen.  Valle.  32-Cuiab^,  MT. 

LABRE/MATO GROSSO  IXD  SUL- Rua  Sargenlo  Yulle,  50-Campo Grande,  Ma 

U^Bft&MARANhAO-Rua  Osvaldo  Cruz,  340,  ExL  Ouas  Na^oes,  s/112-sao  Luiz. 

MA. 

LABRE/MirstASGERAJS-  Rua  ht.S.  doCanno,221:satas3Q7a3Qi-e^oHorizEHite, 

MG 

LABR&PARA— Trav.  psttre  Eutiquio.  7t9^-Bel^m,  PA. 

LABRE/PAftAIBA- Av.  Er»g  Leonardo  Arccw«fde,  s/n^-Joio  Pessoa,  PB. 

LABRBPARANA--  Rua  Voluntario^  da  Pitria.  475,  t?  andar-s«)&-CurJtiba,  PH. 

LABREfPERNAMBL»CO-Av.  Agarnenon  Magalhaes.  2945-a©ctle.  P£. 

LABRE^PIAUi-Rua  Alvaro  MenrJeS,  1450'Teresina.  PL 

LAB REf RIO  GRANDE  DO  NORTE- Av.  Rodrlques  Afves,  lOCW-Tiroi-Nataf,  RN, 

LABRE/RIO  GRANDE  DO  SUL- Rua  Or.  Flores^  62. 13*  andar-Porto  Alegre,  RS, 

LABRE/RIO  DE  JANEIRO -Av.  Tre^e  de  MaiOi  13,  20«  andar,  aaia  2018-Rto  de 

Janeiro,  RJ. 

LABRE/RONDOnIA- Av.  Falqhuar.  2230  -  Porto  VeJ  ho.  RO. 

LABflBRORAIMA  -  Av-  Getulto  Vargas,  ^  W,  sala  Z  Aitos-Boa  Vista,  RR. 

LABRE/SANTA    CATARIfJA-Rua   Jeiflnimo  CoeJho,   325,   Cofii,   110*   Ed. 

Juiieta-FlortanOpolis^  SC. 

LASRE/SAO  PAULO  -  Urgo  de  S.  Francisco,  34.  11?  endar-Sto  Paulo.  SP. 

LABR&^EHGIPE  -  Lar^o  dos  R^ioamadOres,  siii?~Aracaiu.  SE 


did  most  definitely  ^ave  a  barret  of  fyn. 
Now  with  all  those  In-house  experts, 
pertiaps  the  1963  event  ought  to  be  a  lot 
less  traumatlGl 


has  ovflf  too  pages  of  QRP  circuits  com- 
piled from  Sprat,  the  club's  newsletter. 
Eight  years  of  circuits  and  ldea$.  frorri 
1974- 1&82,  have  beerr  Included  in  the 
book.  Newcorrers  and  old-tlmars  alike  have 
been  f  I  riding  usefuJ  new  elf  culls,  as  rnore 
British  hams  are  discovering  QRP. 
Amateurs  interested  in  firxting  out  more 
about  this  collection  ot  QRP  krK^w^ww 
should  write  to  AJan  Lake  G40VW.  Mid- 
dleion  a.,  Nuthail.  Nottirtgham  NG16  IBX. 
Great  Britain. 


success  of  our  comfmunai  endeavor.  The 
cepabliity  of  the  alreadylnsialied  ciut>  FT- 
101 B  transceiver  and  t riband  beam  was  to 
be  enhanced  by  the  addition  of  a  KW-IOOO 
linear  amplifier— which  promply  resuFted  In^ 
cookfnQ  the  ooll  in  the  20a Watt-rated 
Daiwa  antei^na  coupler^  An  830£  was  pro^ 
duced  with  the  coitiment  that  "pertiaps  we 
can  manage  simultaneous  operation  on 
Iwo  bands^'"  but  this  of  course  would  re» 
quire  a  seoofid  antenna. 


BAHRAIN 

fan  CabAf  Afi28IV 
PO  Bom  22387 
Mufi&ffaQ.  Baftrsin 
Afabien  Gutt 

OX  CONTESTINQ- 
iAHRAIN  STYLEl 

Casting  around  for  something  useful  to 
do  one  Friday  (a  Bahrain  Friday  equates  to 
an  American  Sunday)  not  too  long  ago^  a 
group  of  our  erstwhile  DK  chasers  gravitat- 
ed to  bandying  words  over  2-meter  repeater 
A92RP.  Replete  no  doubt  with  a  good  curry 
lunch,  8omeor>e  (he  wishes  to  remain 
anoriymoiis)  voiced  the  thought  thai  it 
would  tie  "a  very  good  idea"  il  Ihe  Associa- 
tion  wdre  to  participate  in  Xbm  upoomlr^  CQ 
WW  Plwne  DX  Ccwitest— due  fo  commer>ce 
in  a  few  hot^ s  time,  on  that  Saturday  morrv 
ing!  It  was  claimed  ttiat  no  prior  contest  ex- 
perience was  called  for,  but  merely  the 
ability,  dedication,  stamina,  and  will- 
iMgness  necessary  to  carry  the  enterprise 
forward  to  a  successful  conclusion.  Iri  the 
ensuing  discussion,  a  consensus  emerged 
in  favor  of  the  idea. 

Suitably  fired  with  enthusiasm  and  luiled 
no  doubt  by  honeyed  words  Into  a  false 
sense  ot  security,  our  band  oi  contest  war- 
riofs  repaired  to  the  ciut>hoyse:  rrkost  were 
^TTieK^  with  ttvose  extra  pieces  of  equip- 
n^ent  in<^ividualty  deerred  essential  to  the 


H  WBS  by  this  time  tseeoming  dark,  so  tha 
sinnging  up  of  a  trap  dipole  for  the  LF 
bands  between  our  own  mast  arxj  ttiat  of 
our  landlord  tooK:  pi  ace  after  dark.  Nol  sur- 
prl3lr>QJy,  the  end  result  when  viewed  In  the 
light  of  the  following  day  caused  some 
smell  degree  of  concern— our  rnast  had  ac- 
quired a  most  definite  southbound  lean 
due.  no  doubt,  to  the  combination  of  dipde 
and  feeder  weight  plus  over -enthusiastic 
tite-r^ight  rigging  efforts! 

Whifsl  much  of  the  pracediog  action  was 
in  progress,  when  the  equipment  was  not 
under  repair  or  the  mast  fohted  over  for 
«ntenna  work,  those  not  otherwrse  gaififu^ 
iy  occupied  were  conducting  a  radio  adver- 
tising <;ampalgn,  advising  all  interested 
eon  tacts  ot  our  contest  entry,  Starting  on 
21  MHz^  they  moved  successively  to  2B.  14, 
and  3.8,  and  I  ben  back  to  14  in  tln^e  to  warm 
up  with  a  few  pre^contest  QSOs. 

Operations  continued  as  dictated  tsy 
operator  aval Fabi II iy— always  a  problem 
with  our  different  weekend  a/rangemenis 
and,  on  this  occasion,  compounde<f  by  the 
fact  that  not  everyone  realized  tt^t  ft  was  a 
4&^r>c)ur  contest. 

How  did  we  do?  Results  woie  reason- 
able^ over  1050  Q$Os  with  W  countries 
spread  over  5  bands,  thanks  to  the  efforts 
of  Sheridan  (A92BE},  Dhiya  (ASaOQ),  Jon 
{A92F),  Keith  (A92P).  and  John  (A92^. 

What  did  we  learn?  Other  than  the  ob- 
vious and  fortunately  minor  equipment 
problerrts.  we  were  not  terribly  good  log- 
keepers  with  respect  to  frequently  entering 
QSO  tinges  and  the  bancfs  on  which  they 
were  made.  Poor  Keith  had  a  terrible  lim« 
attemciting  to  transcnbe  me  log  onto  Itm 
summary  sheets  and  finaJty  had  to  admit 
defeat.  We  won't  appear  in  ar^  listing,  but 


DENMARK 

Henrik  Jacots^  OlbPN 

Haktbferg 

9900  Fr^dmfkshswn 

Tt^ere  are  about  10.000  licensed  radio 
amateurs  in  Denmark,  but  I  think  ttiat  only 
half  are  active  on  the  bands.  There  are  four 
license  categories  and  most  amateurs  here 
hold  a  D  license  which  allows  them  to  work 
on  the  VHF  and  UH  F  bands  with  100  Walts. 
The  D  license  requires  only  a  simple  technh 
cal  test  and  most  students  pass  the  test. 

Then  we  have  the  C  license,  for  which  the 
technical  test  is  the  same  as  tor  the  D 
license,  but  Ihfire  is  also  a  CW  lest  Tlie 
radio  amaleur  witft  a  C  license  can  woric  on 
the  HF  barM3s,  but  only  CW  with  10  W  of 
powef.  Howevet.  C^lass  amateurs  retain 
D^iass  privrleg«s  On  VHF  and  UHF. 

The  next  category  Is  the  6  license,  whicti 
requires  posses^sJon  of  a  C  license  for  or>e 
year  or  an  e»ttended  technical  test,  In  tDOth 
cases,  it  is  necessary  to  pass  a  CW  lest. 
The  B  license  allows  you  to  worl^  on  ail  the 
amateur  bands  with  100  W  In  all  modes. 

And  last,  we  have  the  A  license,  which  re- 
quires a  B  license  for  one  year  and  allows 
working  with  500  W {0.5  kWt)  on  all  amateur 
Dands  and  with  all  modes. 

The  CW  test  is  given  at  f2  wpm. 

TT>e  amateur  b^nds  in  Oerbmafit  are  1h« 
foliowkiQ: 

•  3.500-3.aa0  Mm  ^3-5-3.6  MHz  CW  only). 

•  7.000-7  100  MHz  (7.0-7.01  MHz  CW  only) 

•  14XM»-143S0  Mm  (14.^14.1   MH^  GW 
onlyf, 

•  21  000-21.450  MHz  {21.0-21.15  MHi  CW 
only). 

•  28.000-29,700  MHz  (29,0-28.1   UHz  CW 
only). 

•  144.000-148.000  MHz  (All  modes— Reg. 
1  band-tablei. 

•  432.000-438,000  Mm  (AH  rirades— Reg. 
1  bafid-talH«}. 

Danish  antaieurs  can  also  use  1t>e  "^riew*' 
bands  (CW  onlyj:  1.630-1.850  MHz. 
10.10O-1C.150  MH2,  Ie.068-18  t68  MHz, 
and  24.890-24  990  MHzl 

After  receiving  a  special  permit,  we  may 
also  use  the  foilowing  UHF  and  SHF  bands 
(all  modesl:  1215-1300  MHz,  2300-2450 
MHz,  5650-5850  MHz.  10,0-10.5  GHz.  and 
24,0-24.25  GHz. 

All  radio  amateurs  can  work  with  home- 
made Stations  or  with  factory  toys  on  all 
amateur  bartds,  but  if  orve  wants  to  work  on 
the  citi^ens  barKi  (27  UHs^,  one  must  buy  a 
lactory-made  station  {maxfmum,  500  mVVJ 
and  the  statiion  must  be  approved  by  the 
Pb^-  and  Teleadministration. 

Denmark  is  a  little  country  with  about  5 
million  citizens,  but  we  tiave  a  very  devel- 
oped electronics  industry  and  everywhere 
we  looK,  we  see  radio  amateurs  in  leading 
posHions. 

Radio  amateurs  are  mostly  popular  In 
Danish  society,  but  we  naturally  have  prob- 
lems with  hi-fis  and  video  recorders,  taut  our 
good  contacts  in  the  electronics  industry 
can  in  many  cases  solve  our  problems. 

This  was  a  little  aixiiit  CSenmartt  and  its 
radio  amateurs— )n  my  rwKt  c^umn,  I  wlK 
write  a  Itttle  atx>ut  the  Danish  radio 
amarteur  society,  thie  EDR. 


April  Showers 


CENTRAL  NEW  YORKS  MOST  COMPLETE  HAM  DEALEP 


HCOM  tC-720 


May  Towers! 


NEW  HUSTLER  6BTV  ...  $139.00 
5BTV  (80-10) 115.00 

HYGAIN 

TH7DXS  7el  triband 379.00 

TH5DXS  5el  triband  , . . .  .229.00 
V2S  Super  2M  vertical 39.00 

CUSHCRAFT 
A3  3el-3  band  beam  , . . , ,  1 79.00 

A4  4el-3  band  229.00 

ARX2B  flingo  , . , . , 39.00 

AEA 

Isopote  144 .,...-..,  39.00 

Isopole  440  *..... , ,  59.00 

TRIEX  W51  Self-support 

tower  crankup  . .  FOB  CA  799.00 

ALLIANCE  HD73 99  00 

BUTTERNUT  HF6V 1 25.00 

2MCV5 39.00 

BELDEN 

RG8X  9258  ., 194;/ft 

RG8U  Foam  8214 . .  39e 

RG8  Coax  8237  ,,.. ,.  36e 

RG213U  8267  milspec  . ,  .46C/ft 

8448  Rotor  Cable 27* 

9405  Heavy  duty  rotor 45<fc 

8235  300  ohm 

KW  Minlead , , ,  IOC 

8000  14GA 

stranded  antenna  . ., ,.  .-10«/tL 

ODE  HAM*4 ,  ,199.00 

HAMX  ,, 249.00 

Consumers  wfre 
RG214/unonmil  ,,..70e/ft. 

Belden,  Berktek,  Columbia, 
Consolidated,  Copisumers 

Coax  Seal 
$2.00 


Any  new  equipment  ordered  from  us  can  be 
Tesied  and  approved  by  our  factory  trained 
tecnnic^ans  prior  to  stiipment  if  you  request 
it  Iihts  requires  opening  the  box.  but  the 
ItCtirtic^ns  approval  card  will  be  enclosed 

mASTERCARO     VtSA 
AM  prices  firi>  Houswun  except  where  jndrcaled  Pfices 
tu&j«cl  xo  change  without  nonce,  atL  items  guaranteed 
Som^  items  subject  prior  sale  Texas  restdents  actd  tejc 
Pieai&e  add  sufficient  oQ$tage<.  balance  collect 


Electronics  Supply 

1508  McKinney 

Houston,  Texas  77010 

713-658-0268 


Toll  Free  orders  only 
1-800-231-3057 


.^45 


«:£NiWOOCl  TSiJUC& 


ROBOT  KXl 


Featuring  Kenwood,  Yaesu.  (com,  Drak©,  Ten*Tec,  Swan,  Dentron,  Alpha,  Robot, 
MFJ,  Tempo.  Aslron.  KLM,  Hy  Grain,  Mosley^  Larsen,  Cushcraft,  Hustler.  Mini 
Products,  Bird,  MiragSt  VIbroplex,  Bencher,  info- Tech,  Universal  Towers, 
Callbook,  ARRL,  AstatiCt  Shure.  Collins^  AEA.  We  service  Bverything  weseil! 

^^^^  Write  or  call  for  quote.  You  Won*t  Be  Disappointed. 

i         "  We  are  jusi  a  few  minutes  off  the  NYS  Thruway  (1-90)  Exit  32 


mnit-i-^iij*! 


OUT  OF  STATE 
OflDERTOLLFftIf 

800-440-9338 


ONEIDA  COUNTY  AIRPORT  TERMINAL  BUILDING 
ORISKANV.  NEW  YORK  13424 


N  V    n^^    Call  iji5^  736  Oi©4 


^387 


W*rr*n  -  K2IXI4 
Bob-WA2!^SH 

Ar  -  WA2MSf 


RF  POWER 


# 

a 


n 


Your  One  Stop  Source  for  RF  Power  Tubes  artd  Transistors 


TUBE  SPECIALS 


3^4oqz 

3-5£l0Z 

3-10002 

4CX250B 

itF6 


Si 00  00 

9S.00 

368.00 

mm 


8M  as  (SYLf 
12BY7A 
572B 
8tlA 


S 


7-2S 

2.S5 

4600 

11.00 


56948 
6146Q 
et46W 
B122 


S  59  00 

T500 
115jOO 


8S74 
8075 
89CS 
8850 


S?O6O0 

20600 

1300 

1300 


RF  TRANSISTORS 


SPECIAL  —  MICROWAVE  1,00  SPECIALS  —  While  they  last 


MRF901 
MflF901 
2-30  Mhz 


House  Marked  B52  4  Lead 
House  Marked  aSd  3  Lead 


1.00        NEC73435 
1,00         NEC  NEQgiae 


JAP3LoadMRF901 


1  aci 

1  00 


F^P43.RF3a 

iPrvmum  RepLBcements  tot  F^F455  &  MRF4SSA) 

CD254S 

CD3424 

SD14ST 

SO1076 

RFas 

MflF45S 


fRFG)  7IJW 

(CTQ  SOW 

{CfC\  fiOW 

(5SM)  mm 

(SSM)  eow 

fRFG^  eow 

(MOTO)  BOW 


lasv 

12.5V 
T25V 

12.5V 


Flange 


Flang© 
Flange 
Flange 


15  00 

24  00 
24  00 
15  00 
19.68 
17.50 
1988 


VHF 
'5^^75^*h^ 


B40-1S 
21^5591 

2Nioe3 

2N6097 
SDT416 
9«7 


fCTCj 
(SSM> 
ISSM] 

tSSM) 


40W 
»W 

25W 

40WPNP 

70W 


[MRF559}.5W 


12  5V 

12.SV 
12SV 
iS-itV 
125V 
Ig.SV 


StlHf 

Stud 

Slutf 

Flange 

Flange 

13db 


1935 

950 

9l9S 

15.95 

3100 

1.00 


UHF 

450-5 12M  HZ 


2NS946 

MHW710-Z 

CM60'iaA 


fSSMi  10W 
(M0T0>13W 
(CTG)     60W 


125V  Sfi«l  1295 

13  5V  Module  19  db  Gam     59  m 

12  5V  Flange  4?.96 


MINIMUM  ORDER  $30.00 


Add  $3.00  for  UPS  charges 


CALL  TOLL-FREE  800-645-2322 


(N.Y.  State  516-536-8868) 


Export  And  Dealer  Inquiries  Invited  Call  for  Types  Not  Listed 
100  Merrick  Road     RockviHe  Centre.  New  York  11570 

TWX  510-225-7508    ^« 


1 


\i 


r^S^e  List  of  AdvGflfsers  on  page  114 
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Electronics 
Made, 

Your 
MliSiSW    \pomputer 


JCI 


,x^nifi  J^J 


JuflU 


Witli  llie  Electronic  Breadboard 
vou  cani 

*T€St  and  analv^ze  any  analog 
circuit*  such  as  transmitting 
and  receiving  equipment,  am- 
plifiers and  the  like. 

*Add  or  remove  comixinents. 

*  Calculate  impedance  at  a  spe- 
cific point. 

*  Obtain  voltage  at  a  specific 
point  (or  at  all  points)* 

*Save  circuit  designs  on  cassette 
tape. 

*Determine  caus^  of  circuit 
failure,  reducing  time  spent 
troubleshooting, 

*Evaliiate  the  frequency  re- 
sponse of  any  circuit. 

*  Learn  and  verif>'  electronic 
tha>r>'  by  entering  sample  cir- 
cuits. 

The  Electronic  Breadboard  pnv 
gram  is  ideal  for: 

*  Audio  eomix^nent  rqiairmen 
*Ham  radio  tec^hnicians 

*  Hobbyists 

'Electrical  eni;ineers 

*  Telecommunications  engineers 
*Audio]>hiles 

*  Students  of  electronics 

'TRS-SCJ  Tape  MOD  I  fit  MOD  III  16K  KJISTR 
TRS^SO  Di4L  MOD  I  *c  MOD  m  32K  *0222RD 
"AOTLE  01^  Appli-«ifl  32K  *m2H\D 

If  you're  an  electronic  doughboy, 
ihen  you  need  this  breadboard. 
Order  yours  today.  Use  the 
coupon  or  call  toll  free : 

1-800-258-5473 

Instant  Software. 

The  best  softw  are  under  the  sun. 


r 


Yes!  I  want  Electronics  made  eas\' — send  me: 

copies  of  #02S7R     @  $49.95 

^copiis  of  #0222RD  @  $59.95 

^copies  of  #0428AD  (g^  $59.95 


MSA 

JMC 

AMEX 


Please  add  $2.50  for  postage  and  handling 


CHECK/MO 


NAME 


ADDRESS 
CITY 


STATE 


ZIP 


CARD 


I* 


EXP.  DATK 


SIGNATURE 


Instant  Software 


Rte,  101  and  Elm  Street, 
Peterborough.  N.H.  03458 

1-800-258-5473 


33SB6B 
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Skip  Wcstrich  WB80WM 

1 309  24th  Sire&  NW 
Canton  OH  44709 


73C  for  a 
Voltage-Transient  Detector 

Forget  those  expensive  and  complex  insurance  policies. 
Here's  the  best  protection  you  can  get— and  the  cheapest 


Being  a  doubting  Thomas 
by  nature,  I  have  often 
wondered  about  the  neces- 
sity of  those  antenna  surge 
protectors  as  advertised  in 
the  amateur  press.  As  you 
know,  those  surge  shunts  as 
advertised  are  to  proect 
solid-state  communications 
equipment  from  damage 
caused  by  voltage  transients 
entering  the  antenna 
system.  Those  usually  are 
caused  by  atmospheric 
static  discharges  or  nearby 
lightning  strikes— according 
to  the  ads.  The  purpose  of 
this  article  is  to  show  you 
how  these  gremlins  can  be 
readily  detected. 

f  am  not  doubting  the 
claims  of  the  advertisers.  As 
any  old  reader  of  this  maga- 


zine can  attest,  NO  adver- 
tiser would  dare  to  sell  any- 
thing not  up  to  its  claims  in 
this  magazine.  The  shyster 
would  become  the  object  of 
Mr  Green's  unmentionable 
and  merciless  wrath.  Period. 
Even  in  tight  of  these  facts,  I 
continued  my  search  for 
proof 

The  first  objective  was  to 
prove  visually  the  existence 
of  voltage  transients  Recall- 
ing from  my  Novice  days  the 
fact  that  neon  bulbs  glow  in 
the  presence  of  high  volt- 
age, I  decided  to  utilize 
this  method  of  approach. 
Thus,  I  reasoned  that  a  neon 
bulb  across  the  coax  plug— 
disconnected,  of  course— . 
would  reveal  the  nasty  little 
gremlins. 


As  you  can  clearly  see, 
simplicity  is  the  nucleus  of 
the  circuit  shown  in  Fig.  1. 
The  parts  required  are  readi- 
ly available  at  any  nearby 
hamfest  flea  market.  After 
comparing  many  entrepre- 
neurs' offerings  of  neon 
pilot-lamp  assemblies,  1 
found  the  one  in  the  photo 
for  a  mere  twenty-five 
cents- used,  of  course 
(both  the  quarter  and  the 
pilot-lamp  assembly).  Need- 
less to  say,  all  it  lacked  was 
an  NE-51  bulb.  The  latter 
was  obtained  for  an  addi- 
tional quarter. 

Now  for  connecting  my 
coax  to  the  assembly.  A 
clean  RCA  phono  jack  was 
found  at  another  entrepre- 
neur's stand  of  irresistible 
bargains  for  another  quar- 
ter Reaching  into  my  pock- 
et, I  came  up  with  two  dimes 
and  only  three  pennies,  "It's 
a  dealf"  cried  the  business- 
man. Total  investment?  You 
guessed  it    ,    73?! 

After  what  seemed  a  long 
ride  home,  I  headed  straight 
for  the  workbench  (the 
scene  of  many  electronic 
tribulations  and  tests).  With 
the  smell  of  hot  solder  filling 
the  air  and  a  period  of  five 
quick  minutes,  the  tester  be- 
came reality. 

Next,  I  disconnected  the 
coax  connector  (via  a   PL- 
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Neon  pilot-lamp  assembly. 


Fig.  1.  One  scientific  circuit 
for   detection    of  antenna 

voltage  transients. 


259  to  an  RCA-type  adapter) 
from  the  rig  and  terminated 
the  coax  into  the  antenna- 
voltage-transients  detector 
Did  the  neon  glow?  No  As 
a  matter  of  fact,  nothing 
happened, 

However,  a  few  nights  lat- 
er while  chasing  some  rare 
DX  on  15  CW,  a  usually  un- 
welcomed  sound  of  key- 
rash  ing  !  +#%)![  noise  filled 
the  headphones!  Ah,  an  ap- 
proaching thunderstorm! 
Quicklyl  Disconnect  the 
coax  from  the  rig!  Terminate 
into  the  73?  wonder!  Eure- 
ka! There  it  was,  flashing 
away  before  my  very  eyes! 
Success  The  neon  bulb  was 
flashing  its  heart  out  as  the 
thunderstorm  approached. 
Success, 

In  the  interest  of  a  longer 
life  here  on  Earth,  I  discon- 
nected the  coax  and  ground- 
ed everything.  Be  very  care- 
ful when  doing  this,  it  is 
not  my  intention  to  send  any 
readers  to  Silent  Key  land  af- 
ter building  and  using  one  of 
these  73?  detectors  There  is 
a  high-voltage  hazard  pres- 
ent, so  use  your  common 
sense  and  disconnect  as  the 
neon  gets  brighter.  Also, 
keep  the  bulb  cover  on  the 
assembly  in  case  the  neon 
bulb  should  break  And  be 
sure  to  check  for  a  built-in 
resistor  in  your  neon  pilot- 
lamp  assembly  — otherwise 
your  NE-51  will  fire  its  last 
and  first  time  forever.  Good 
luck  and  good  viewing  —  but 
be  careful.  And  yes,  the  ads 
are  correct;  those  gremlins 
do  indeed  exist.  ■ 
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Witliam  P.  Smith  K3if 
Cold  Spring  Cr^mery  f^d 
Doyfestown  PA  18901 


Build  the  Armchair 
Satellite  Tracker 

Simple  and  cheap,  this  setup  will  follow  OSCAR 

around  like  a  dog.  Put  it  together,  lean  back,  and 

let  this  control  system  do  the  work  for  you. 


Editor's  Note:  Thfo  Ingeotous  tracking  system  can  be  usad  for  satellites  tike  UoSAT  and  Russian  "RS"  amateur  birds  as  wail  as  the  evtr 
popular  OSCAR  d. 


This  article  describes  a 
fully-automatic  system 
for  tracking  satellites  in 
low,    near-circular    orbits 


such  as  that  of  OSCAR 
8.  The  system  requires  as 
little  as  one  rotator  and  a 
very  simple  rotator-control 


unit.  Normally,  two  rotators 
will  be  desired,  but  they  are 
not  necessary  to  achieve 
fully-automatic    tracking 


Photo  A.  The  completed  systenn.  The  tilt  axis  is  positioried  for  a  riear-borizor}  satellite  pass: 
This  positiof)  may  also  be  used  for  tenesUial  operations  using  the  elevation  rotator  as  a  con- 
ventional azimuth  rotator. 
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with  fairly  good  accuracy. 
This  system  eliminates 
problems  associated  with 
conventional  antenna- 
pointing  systems  such  as 
high  cost,  complexity,  and 
targe  tracking  errors. 

Conventional  systems 
are  based  on  a  system  of 
azimuth  and  elevation  set- 
tings. Some  are  computer- 
controlled  and  some  use  a 
computer-generated  chart 
with  manual  adjustment  of 
the  controls  of  the  two  rota- 
tors. One  system  uses  a  sin- 
gle azimuth  rotator  with  the 
antenna  pointed  about  30 
degrees  above  the  horizon. 
Pointing  errors  reach  as 
much  as  60  degrees  with 
this  system. 

There  is  one  reason  com- 
mon to  all  of  these  systems 
that  makes  for  complexity, 
high  cost,  or  marginal  re- 
sults: They  all  are  based  on 
a  reference  system  which  is 
parallel  and  perpendicular 
to  the  surface  of  the  Earth 
while  the  satellite's  orbital 
plane  is  normal  to  some 
other  reference  system. 
Conventional    antenna- 


pointing  systems  are  always 
bucking  this  natural  motion 
of  the  satellite.  My  system 
attempts  to  align  the  refer- 
ence plane  of  the  antenna 
rotator  with  the  reference 
plane  of  the  satellite,  it  is 
not  perfect;  it  is  not  de- 
signed for  the  purist  who 
has  access  to  megabyte 
computers  and  megabuck 
wallets.  It  is  designed  for 
the  amateur  who  is  a  casual 
operator  but  desires  some 
sophistication  and  moder- 
ately good  accuracy. 

To  obtain  some  idea  of 
how  my  system  works,  let 
us  discuss  the  special  case 
of  the  direct  overhead  pass 
and  the  conventional  azi- 
muth/elevation system, 
Lefs  say  the  satellite  is  as- 
cending, has  a  polar  orbit 
and  will  be  above  the  hori- 
zon for  16  minutes.  The  sat- 
ellite will  rise  in  the  south 
(bearing  180  degreesX  pass 
directly  overhead  8  minutes 
later,  and  set  to  the  north 
(bearing  360  degrees)  six- 
teen minutes  after  acquisi- 
tion. 

If  we  had  set  our  eleva- 
tion rotator  to  point  at  the 
horizon  and  the  azimuth  ro- 
tator to  a  bearing  of  180 
degrees,  we  could  have 
tracked  the  satellite  just  by 
operating  the  elevation 
rotator  only.  We  would 
start  with  the  antenna 
pointing  at  the  southern 
horizon,  slowly  rising 
through  the  vertical  as  the 
satellite  passed  overhead, 
and  on  to  the  northern 
horizon.  In  this  special 
case,  the  plane  of  the  orbit 
coincides  with  the  plane 
described  by  the  movement 
of  the  elevation  rotator. 

Next,  let's  examine  a 
more  common  case  of  an 
other  than  direct  overhead 
orbit.  Imagine  an  orbit 
where  the  satellite  reaches 
a  maximum  elevation  of  60 
degrees  to  the  east  of  your 
QTH.  We  will  start  off  with 
the  conventional  azimuth/ 
elevation  system  by  setting 
the  azimuth  rotator  to  a 
bearing  of  180  degrees  and 


the  elevation  rotator  to 
point  at  the  southern  hori- 
zon. Again,  the  antenna  will 
be  pointing  at  the  satellite 
when  it  rises,  but  if  we  tried 
to  track  it  as  in  the  last  ex- 
ample, we  would  soon  have 
a  large  tracking  error.  By 
the  time  the  antenna 
reached  the  vertical  posi- 
tion, the  satellite  would  be 
30  degrees  away  toward  the 
east.  Continuing  on  to  the 
northern  horizon,  the  point- 
ing error  would  gradually 
decrease  with  the  antenna 
again  pointing  at  the  satel- 
lite as  it  set  to  the  north. 

Now  let's  go  through  the 
last  example  again,  only  we 
will  make  an  adjustment  to 
the  antenna-mounting  sys- 
tem which  wilt  alter  the  re- 
sults considerably.  With  the 
antenna  pointing  at  the 
southern  horizon,  remove 
the  azimuth  rotator  and 
mount  the  elevation  rotator 
on  an  axle  which  is  parallel 
to  the  surface  of  the  Earth 
and  aligned  north-south. 
The  elevation  rotator  is  now 
free  to  tilt  to  the  east  Of 
west.  If  we  tilt  the  elevation 
rotator  so  that  what  used  to 
be  the  azimuth  mast  is  now 
aimed  at  a  point  60  degrees 
above  the  eastern  horizon, 
we  will  change  the  entire 
geometry  of  the  tracking 
system.  We  lock  the  new 
axle  in  the  60-degree  posi- 
tion and  begin  the  satellite 
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Fig.  7.  Charts  of  relative  bearings  and  elevations  of  OSCAR  8 
compared  to  the  antenna-pointing  position.  All  satellite 
coordinates  are  for  ascending  orbits  and  a  QTH  latitude  of 
42  degrees  north.  Antenna-pointing  positions,  above,  top  to 
bottom:  30^  Bast,  60^  East  60°  West,  and  30°  West 
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Fig,  2,  Antenna/rotator  assembly  with  antenna  oriented  to  begin  an  overhead  pass, 
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Photo  B.  Close-up  view  of  the  elevation  rotator  mounting 
board  Note  the  method  of  mounting,  A  small  lab  must  be 
removed  from  this  type  of  rotator  in  order  to  mount  it  right- 
side  up. 


pass.  As  the  satellite  rises 
and  travels  toward  the  mid- 
point of  its  arc,  the  eleva- 
tion rotator  is  activated.  In- 
stead of  moving  to  the  ver* 
tical  position,  the  antenna 
will  closely  follow  the 
satellite.  We  have  tilted  the 
plane  described  by  the 
elevation  rotator  so  that  it 
nearly  coincides  with  the 
plane  of  the  orbit.  To  the 
elevation  rotator,  the 
satellite  appears  to  be  mak- 
ing an  overhead  pass. 

At  this  point,  you  are 
probably  thinking  that  it 
sounds  too  easy  and  that 
there  must  be  a  catch,  The 
catch  is  that  the  system  is 
not  perfect;  there  are  some 
pointing  errors,  the  magni- 
tude  of  which  depends  on 
the  orbit  mvolved,  the  posi- 
tion  of   the  satellite  along 
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the  orbit,  whether  it  is  a  de- 
scending or  ascending  pass, 
and  if  the  automatic  track- 
ing unit  is  used.  To  find  out 
just  how  big  the  errors  are,  I 
made  an  analysis  of  several 
typical  orbits, 

I  selected  orbits  for  OS* 
CAR  8  when  it  reached  a 
maximum  elevation  of  30 
degrees  and  60  degrees  to 
the  east  and  to  the  west  I 
also  analyzed  the  overhead 
pass.  I  drew  up  charts  for 
the  first  four  orbits— shown 
in  Fig.  1.  (There  is  no  chart 
for  the  overhead  orbit  as 
the  antenna  follows  the  sat- 
ellite very  closely  and  the 
pointing  error  probably 
does  not  exceed  5  degrees.) 
The  charts  are  set  up  using 
conventional  arimuth  and 
elevation  bearings  for  the 
two  axes,  azimuth  along  the 


bottom  and  elevation  up 
the  side.  You  will  notice 
that  the  antenna  coordi- 
nates start  at  170  degrees 
and  end  at  350  degrees  as 
opposed  to  a  true  north- 
south.  This  10-degree  differ- 
ence is  to  compensate  for 
the  inclination  of  OSCAR 
8's  orbit  and  will  be  dis- 
cussed later  The  antenna 
coordinates  have  been  cal- 
culated, while  those  for  the 
satellites  have  been  mea- 
sured using  an  OSCARLO- 
CATOR.  If  you  use  the  auto- 
matic control  unit,  the 
pointing  errors  will  general- 
ly be  greater  than  indicated 
by  the  charts  since  the  addi- 
tional dimension  of  time  is 
added.  With  the  automatic 
control  unit,  the  antenna 
will  match  the  satellite  at 
the  beginning,  end,  and 
midpoint  of  the  pass.  The 
remainder  of  the  time  there 
will  be  some  additional  er- 
ror. This  error  is  greatest  for 
overhead  passes  and  be- 
comes minor  for  passes  be- 
low a  maximum  elevation 
of  60  degrees. 

Mounting 

The  way  you  mount  the 
rotators  will  determine  the 
degree  of  success  of  your 
installation,  so  exercise 
care  and  do  the  job  correct- 
ly. The  angles  and  various 
motions  are  unusual,  and  if 
you  do  not  think  things 
through  carefully  you  can 
get  into  trouble. 

The  most  important 
point  to  keep  in  mind  is  that 
the  system  must  be  made  so 
that  it  cannot  self-destruct. 
In  this  regard,  my  prototype 
was  somewhat  short  of  be- 
ing a  resounding  success.  1 
was  trying  out  the  automat- 
ic control  unit  when  I  no- 
ticed that  the  swr  seemed 
to  be  increasing  on  the  2- 
meter  uplink  antenna,  t 
shut  everything  down  and 
headed  outside  to  see  if  I 
could  spot  a  loose  cable 
or  whatever.  ''Whatever" 
turned  out  to  be  a  mangled 
ten-element  "Twist"  anten- 
na. I  had  gotten  the  control 
unit  hooked  up  the  wrong 


way  and  automatically  ro- 
tated my  antenna  into  the 
chimney  on  which  every- 
thing is  mounted.  Those  lit- 
tle TV  rotators  are  amazing- 
ly powerful.  I  rebuilt  every- 
thing and  modified  the 
mounting  so  that  there  is 
plenty  of  clearance  for  the 
antenna  regardless  of 
which  rotator  I  operate  in 
any  direction.  Once  the  ro- 
tators  are  set  up  and  the  an- 
tennas mounted,  I  suggest 
you  move  the  rotator  con- 
trols to  a  position  where  the 
antennas  may  be  observed 
and  try  simulating  several 
satellite  passes  to  get  the 
feel  of  everything. 

The  mounting  I  ended  up 
with  has  worked  well  for 
some  time  now,  and  it  was 
very  inexpensive,  t  will  de- 
scribe it  in  detail  so  that  it 
may  be  copied.  The  dimen- 
sions and  materials  are  not 
critical  and  may  be 
changed  to  suit  your  situa- 
tion and  junk  box.  I  con- 
structed the  mounting  first, 
which  clamps  to  my  chim- 
ney, but  you  could  use  any 
type  of  support  such  as  a 
tower  or  telephone  pole. 
Next  I  built  the  "tilt-axis" 
support,  a  rectangular  ar- 
rangement of  two-by-fours 
used  to  hold  the  tilt-axis  ro- 
tator and  axle. 

The  axle  must  be  long 
enough  to  allow  the  anten- 
na to  clear  the  mounting 
support  It  is  mounted  par- 
allel to  the  Earth  on  a  true 
bearing  of  350  degrees.  I 
used  a  piece  of  2-1/2'inch 
aluminum  conduit  for  the 
axle  and  a  prop-pitch  motor 
for  the  tilt-axis  rotator.  CThe 
motor  was  contributed  by  a 
friend,  WlNDO/3.)  Smaller 
tubing  would  work  just  as 
well,  and  the  rotator  could 
be  eliminated.  If  you  have 
access  to  the  mounting  be- 
fore each  satellite  orbit, 
you  could  substitute  a 
brake  mechanism  for  the 
rotator.  Remember  that  the 
tift-axis  rotator  is  not  oper- 
ated during  any  particular 
orbit. 

I  started  out  climbing  up 
on  the  roof  of  my  house  be- 


fore  each  pass  and  preset- 
ting the  tilt  angle.  This  was 
a  little  inconvenient,  so  I 
added  the  tilt  rotator.  If  you 
do  use  a  rotator  for  this 
function,  I  recommend  a 
good  one,  preferably  one 
with  a  brake.  There  will  be  a 
fair  amount  of  stress  unless 
you  keep  everything  per- 
fectly balanced. 

The    elevation- rotator 
mounting  board  is  assem- 
bled next.  I  used  a  two^by- 
eight   board   which    is   se- 
cured to  the  tilt  axle  with 
U-bolts.  This  board  acts  as  a 
mounting  platform  for  the 
TV-type    elevation    rotator 
and    holds    a    side-thrust 
bearing.    This    bearing    is 
nothing  more  than  a  two- 
foot  section  of  pipe  which 
is  just  large  enough  to  allow 
the  elevation  mast  to  pass 
through  it  without  binding. 
I  used  a  1-1 /4-inch  mast  and 
a  pipe  with  a  1-3/8-inch  in- 
side diameter  for  the  side- 
thrust  bearing.  The  bearing 
is  secured  to  the  mounting 
board  with  two  U-bolts.  Be 
sure  it  is  perpendicular  to 
the  tilt  axle  or  additional 
tracking  errors  will  result. 

Next,  insert  the  mast  in 

the  side-thrust  bearing  and 
attach  the  rotator  to  the 
mast.  Bolt  a  short  section  of 
pipe  to  the  bracket  which  is 
used  to  mount  the  rotator. 
This  pipe  should  be  parallel 
to  the  side-thrust  bearing 
and  about  3  inches  away.  It 
is  fastened  to  the  rotator 
mounting  board  with  two 
U-bolts,  The  rotator  should 
be  on  the  opposite  side  of 
the  tilt  axle  from  the  anten- 
na to  help  balance  the  tilt 
axis.  Be  sure  the  rotator  is 
not  mounted  upside  down, 
as  then  it  will  turn  the 
wrong  direction.  You  may 
have  to  file  off  a  small  tab 
on  some  TV  rotators. 

Paint  all  wooden  parts 
and  apply  a  little  axle 
grease  to  the  bearing  sur- 
faces. The  rotator  assembly 
is  ready  to  be  mounted  to 
your  supporting  structure. 
Since  the  antenna  rotator 
assembly  is  fairly  heavy  and 
is  not  well  balanced,  make 


this  attachment  strong.  The 
unbalance  results  from 
mounting  the  assembly 
near  the  tilt  rotator  so  that 
the  antenna  will  clear  the 
support.  You  should  be  able 
to  point  the  antenna  at  the 
support  with  the  elevation 
rotator  and  then  turn  the  tilt 
rotator  through  360  degrees 
without  the  antenna  being 
fouled  anywhere.  The 
mounting  should  be  aligned 
10  degrees  west  of  true 
north.  This  works  well  for 
OSCAR  8. 


Automatic  Control  Unit 

The  purpose  of  the  con- 
trol unit  is  to  periodically 

turn   the  elevation  rotator 
on  and  ofi  If  the  frequency 
and  duration  of  the  ''on" 
pulses  are  just  right,  the  an- 
tenna   will    move    evenly 
across  the  sky  from  horizon 
to  horizon  in  the  same  time 
it    takes    the    satellite    to 
make  its  pass.   Fig.  3  is  a 
schematic  of  the  circuit  I 
used  to  operate  the  eleva- 
tion rotator  The  values  of 
the   components  will   turn 
the  rotator  on  every  40  sec- 
onds for  a  duration  of  1  to  3 
seconds,  meaning  that  the 
rotator   would    be   on    for 
about  2  seconds  and  off  for 
38  seconds,  then  back  on 
again.  At  a  normal  rotator 
speed  of  1  rpm  {3  degrees 
per  second),  it  will  take  20 
minutes  for  the  antenna  to 
turn  the  necessary  180  de- 
grees to  track  the  satellite. 
By  adjusting  the  "on''  time 
or  duration,  we  can  adjust 
the  effective  rotation  speed 
to  correspond  to  the  speed 
of  the  satellite. 

The  control  is  made  up  of 

two  multivibrators  and  a  re- 
lay circuit.  All  parts  may  be 
purchased  from  Radio 
Shack,  and  values  are  not 
very  critical,  Integrated  cir- 
cuit U1  is  a  556  dual  timer 
The  first  timer  is  an  astable 
multivibrator  with  a  fre- 
quency of  40  seconds  per 
cycle  (.025  Hz).  The  other 
section,  Ulb,  is  a  one-shot 
multivibrator  with  an  ad- 
justable cycle  length.  It  is 


/tr 


HQTATOn 
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Fig.  3.  Automatic  control  unit  The  relay  circuit  on  the  left  is 
for  relays  which  draw  over  10  mA,  the  one  in  the  center  for 
relays  drawing  less  than  10  mA,  and  the  circuit  on  the  right 
shows  the  wiring  of  the  relay  contacts. 


triggered  by  the  astable 
multivibrator  and  its  output 
operates  the  relay.  The  time 
constant  may  be  varied  by 
the  1-meg  potentiometer, 

Two    relay    circuits    are 
shown.  If  your  relay  draws 
less  than  10  mA,  you  may 
omit  the  transistor  and  di- 
ode D3;  the  IC  can  drive  the 
relay  directly.    Be   sure  to 
use  the  appropriate  diode 
to  protect  the  transistor  or 
the  IC  from  high  voltages 
which   can    be   developed 
when  the  magnetic  field  in 
the  relay  collapses.  The  re- 
lay fs  wired  in  parallel  with 
the  rotator  switch.  A  DPST 
switch  is  inserted  in  the  line 
to  select  clockwise  or  coun- 
terclockwise rotation.  The 
relay  must  be  capable  of 
handling  the  current  and 
voltage  across  the  rotator 
switch,  so  you  should  check 
this  out  before  purchasing  a 
relay.  You  may  want  to  in- 
stall another  switch  on  the 
unit  to  operate  a  brake  if 
your  rotator  is  so  equipped, 
or  to  turn  the  power  to  the 
rotator  on  and  off.  In  my 
unit,  the  power  switch  was 
integral    to    the    rotation 
switch.    This  on-off   switch 
had  to  be  paralleled  along 
with    the    rotation-select 
switch. 


Calibration  of  the  control 
unit  is  easy  Tape  a  piece  of 
paper  behind  the  control 
knob  for  the  1-meg  pot. 
Mark  four  or  five  settings 
on  the  paper  at  random.  Set 
the  control  to  the  first  mark 
and  time  how  long  the  rota- 
tor takes  to  turn  180  de- 
grees. This  time,  in  minutes, 
is  marked  on  the  paper 
Continue  on  to  the  other 
marks  and  do  the  same. 
You'll  end  up  with  a  dial 
calibrated  in  minutes. 

Opefafion 

Operation  of  the  system 

is  not  difficult,  Using  an  OS- 
CARLOCATOR    or    similar 
device,  determine  the  maxi- 
mum elevation  the  satellite 
will  reach  and  how  long  it 
will  be  above  the  horizon. 
Set  the  tilt  axle  so  that  the 
elevation  mast  is  pointing 
90  degrees  from  the  highest 
elevation   reached    by   the 
satellite.    If   the   satellite 
reaches  an  elevation  of  60 
degrees  above  the  eastern 
horizon,  point  the  elevation 
mast  to  30  degrees  above 
the  western  horizon.  If  the 
satellite  reaches  40  degrees 
above  the  western  horizon, 
point  the  mast  50  degrees 
above  the  eastern,  Next,  set 
the  elevation  to  point  the 
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PROGRAMMABLE 

CTCSS 
ENCODER 


H-218 


•  All  37  EfA  Tones 


•  Quartz  Accurate 


•  Less  than  1  inch  square 


AVAILABLE  FOR  IMMEDIATE  DELIVERY 

For  more  informatton  call  TOLL-FREE 

(800)  828-6884 

NY:  (800)  462^7242 

CANADA:  (416)  884-3180 

FCftRlTROMCS     kiagara  falls  ny  t43cn 


MO BfL E  DATA  StSJEM S 


(7iet  2&2Hm   TLX 


antenna  south  for  an  as- 
cending pass  and  north  for 

a  descending  pass.  If  you 
have  everything  set  up 
properly,  the  antenna 
should  be  horizontal  If  you 
are  using  the  automatic 
control  unit,  set  the  Irneg 
control  to  the  number  of 
minutes  the  satellite  will  be 
above  the  horizon.  Once 
you  have  acquisition  of  the 
satellite,  turn  on  power  to 
the  control  unit  and  every- 
thing is  automatic  from 
then  on.  Be  sure  to  turn  off 
the  control  unit  after  the 
pass  or  the  antenna  will 
continue  to  rotate. 

If  you  are  not  using  the 
automatic  control  unit  you 
will  have  to  adjust  the  ele- 
vation rotator  manually. 
This  is  really  easy;  just  oper- 
ate the  elevation  control 
from  time  IQ  time  keeping 
the  signal  as  loud  as  possi- 
ble. Remember,  you  are  op- 
erating only  one  rotator.  I 
found  that  a  short  burst  ev- 


ery two  or  three  minutes 
will  keep  your  antenna  fair- 
ly close  to  the  satellite. 
When  not  using  the  system 
to  track  satellites,  it  works 
well  for  terrestrial  opera- 
tions. This  may  be  accom- 
plished by  positioning  the 
elevation  mast  so  that  it  is 
vertical:  the  antenna  will  be 
horizontal  and  the  eleva- 
tion rotator  will  act  as  a 
conventional  rotator. 

My  experience  has 
shown  that  the  automatic 
unit  works  best  on  orbits  be- 
low 60  degrees  maximum 
elevation.  Above  60  de- 
grees, 1  usually  operate 
manually.  My  antenna  is  a 
ten-element  Twist  for  2  me- 
ters, a  dipole  for  10  meters, 
and  I  hope  to  add  a  small 
helical  for  70  cm.  1  have 
had  no  problems  with  all  of 
these  antennas  on  my 
mounting,  t  have  found 
that  operating  through  OS- 
CAR has  been  a  real  plea- 
sure since  installing  my 
system.  ■ 
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Deluxe  *  Ready  to  Assemble 
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No  Receiver  Mods 
Mobile  or  Fixed 
Kits  or 

A^embled  Units 
135-165  MHz 
Standard  Range 
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•  12  VDC  Operation 

•  90  Day  Warranty 


New  Technotoqy  (patent  pending)  converts  any  VHF  FM  receiver  into  an  advanced 
Doppler  Direction  Finder.  Simply  plug  into  receivers  antenna  and  external  speaker 
jaCKs^  Use  any  four  omnidirectional  antennas.  Low  noise,  high  sensitivity  for  weak 
signal  detection.  Kits  from  $270,  Assembled  units  and  antennas  also  avaiJatrie.  Call  or 
write  for  full  details  and  prices 
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MRF'208 
HRF-240 
MRF-247 
MRF-309 
MRF-422 
^fRF-454 
HRF-901 


SEMICONDUCTORS: 
12.00  HHW-252 
15.50  MHW-710-1 
34.80  MPSH-81 
27.60  MV2205 
41, 40-  78L08CP 
20.00  2N4401 
2N5190 


-  1.75 

SBL-1  Doyble^Balance  Hlxer 
CAMBION  RF  CHOKES:  ,15  uh. 


P.C.  BOARDS  FOR  MOTOROLA  BULLETINS 
50.00   EB-18A  -  12*00      AM-762  -  14.00 
61.00   EB-27A  -  14.00      AN-791  -  10.00 
.50   EB^63   -  14,00      EB-67   -  14.00 
.58   KEMET  CHIP  CAPACIT0RS:56  pf,  82  pf, 
,50   100  pf,  390  pf,  470  pf;-.50  ea 
,75   680  pf,  1000  pf;-.55  ea 
1.50   5600  pf,  6800  pf,  ,1  pf;-1.00  ea 
6,50    .33  ufj'l*90  ea    *68  iif;-3*90  ea 
•33  ph,  4.7  ph.  10  yh  -  1.20  ea 


.22   yh, 

BROADBAND  TRANSFORMERS  PER  MOTOROLA  BULLET I US: AN- 762,  EB-27A,  EB-63 
UNOERWOOD/SEHCO  METAL -CLAD  MICA  CAPACITORS :5pf.lOpf,15pf,25pf,30pf, 
40pf,56pf,60pf,68pf,80pf,91pf,100pf,200pf,250pf,390pf,47apf,1000pf 
We  also  carry  a  line  of   VHP,    UHF  amplifiers  aad  ATV  equipment • 

Call  or  write    for  our   free  catalog. 
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TS430S  FILTER  DEAL 


For  supeTJOf  performance  at  lower  cost,  use  top- 
rated  &-pole  Fox  Tar^go  crystal  fillers  to  Mil  Ihe 
optional  spots  In  yotir  rig.  For  example,  our  1800 
Hz  FT2108  equivalent  of  the  YKSBSN  has  a  60/ 
6dB  shape  factor  of  U  compared  with  2.0,  a 
price  of  $55  vs  $63.  and  squarer  shoulders  at  the 
top  with  steeper  skirts  all  the  way  down  to  more 
than  -BOdB! 

For  more  pleasant  SSB  aydro  use  Our  2i00Hz 
bandwidth  FT2109.  For  CW,  tt>e  FT2102  400Hz 
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makes  them  slightly  farger  than  YK  filters  so 
they  are  patched  into  the  circuit  with  short 
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Shipping  $3  per  order;  ($5  air).  FL  Sales  Tax  5%. 

ONE  YEAR  WARRANTY 
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LARSEN  ANTENNAS  TRAVEL 
IN  THE  FAST  LANE 


Race  car  communications 
demand  the  best  from  an  anterina 
under  some  of  the  worst  condftions. 
Split  second  decisions  require  reliable 
signals  at  exceptionally  high  speeds. 

That's  why  Larsen  Antennas  are 
used  on  race  cars  atthetndy  500. 
Because  Larsen  Antennas  are 
deigned  to  take  high  speed  with 
minimol  signal  distortioa  Promng  they 
can  travel  in  the  fast  lone  without 
putting  a  drag  on  their  performance. 
Ijarsen's  precision  tapered  stainless 
steel  whip  provides  maximum 
flexibility  while  minimizing  radiation 
pattern  distortion,  giving  you  a  clear 
consistent  signal  And  Larsen's 


exclusive  KiJIrod'^  plating,  gives  your 
antenna  high  conductivity  to  assure 
that  maximum  power  goes  into 
communicating  —  not  heat 

That  full  measure  of  performance 
goes  Into  our  product  integrity  toa 
With  a  no  nonsense  warranty  that 
wont  slow  you  down 

So,  whether  you're  following  the 
racing  circuit  or  a  local  rescue  effort, 
youll  find  tofsen  Antennas  will  keep 
you  ahead  of  the  situation  with 
dependable  performance.  Ask  your 
favorite  Amateur  dealer  to 
demonstrate  how  you  can  hear  the 
difference  with  Larsen  Antennas. 
Write  for  our  free  Amateur  catalog. 


*^322 


rsen  nntennos 


IN  USA  ian9n  f  tecfrontet.  fnc, 
f  1df1  ML£  SQth  Avenue    P.O  Box  t7W    Vancot/ver,  WA  98668    Pttone:  206-573-2722 

fN  CANADA  Ci^nadlan  iQfsBn  Ef&cironics,  Ud. 

2B3i.1im  Avenue,  UnffiOl 
VoncQUver.  B.C.  VST 204    Phone  604 ■%72-BSi7 

Kulrod*  ^  d  regtitefdd  trademark  of  larsen  EJectronlcs.  inc.  In  U^A  crtd  Canoda 
ISiiOd*  ^  o  ragicleied  rrodomcst  of  Unttn  BBcfnonkrs.  Inc.  ^  M^A,  cvid  Ccmcidd. 
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SOCIAL  EVENTS 


OArtQH  OH 
APR  29-MAy  1 

The  first  Inlomalfonal  VHF/UHF  Confer- 
ence ^111  be  hsid  from  April  29-1^18^  1, 1^83, 
Is  pan  ot  the  D^ytqn  Hamvenlion,  Dayton 
DH,  Ther^  will  be  tecfinical  talks  and 
brums  with  racoQni^ci  «Kpeft5.  noise- 
%QUtm  and  antsfir^a-galn  fnaasurin^  con- 
»sts,  and  a  hospaialrty  suite  gel-to^ather 
Mitli  r0fre5hm<Bnt3L  For  further  inToffnation, 
>r  Eo  advise  us  of  participation  in  the  noi^ao^ 
ligure  and  antenna  contests,  please  con- 
[act  Jim  StJtt  WASONO,  311  H.  Marshall 
Road.  M^ddSetown  OH  45042,  or  phone 
>13M75^444  (business)  o*  ^I3>fl63^0e20 

0AYTON  OH 

API4  30-MAY  1 

The  Dayton  Amateur  Radio  Association, 
Inc.,  w^ll  sponsor  ttie  Dayipn  HamventJon 
an  Apfjt  30-May  1, 19B3,  m  the  Hafa  Arona 
af>d  EjchibilkMi  Center.  Dayton  OH.  Ad  mis- 
sJoo  fS  $7.tt>  in  advajK^  Mn6  $9.00  at  the 
door  (valid  for  ail  3  daysj  Flea-maiftet  space 
is  $15.00  In  adi^ance  and  $t6  00  at  Ih6  doof. 
Other  faaturas  ^Jll  Include  forums,  new 
products,  exhibits,  wornen'a  activities, 
awards,  and  special  group  meetings  For 
special  motei  rates  ar^d  reservations,  write 
to  KarttverftJon  Housing,  1406  Third  Kaiiorv 
a|  Buildirtg,  Day  Ton  OH  4540^  fno  res^rva- 
iions  wffi  be  accepted  by  lelephooe)-  For 
othef  tnf&rmaiion,  write  Bom  44,  Dayton  OH 
45401,  or  phone  {513)849^1720.  Make 
checks  payable  to  Dayton  Hamvention, 
Box  2205,  Dayton  OH  45401. 


GREENVILLE  SC 
APR  30-IIAY  1 

The  Blue  RkJge  Amaieur  Radt'o  Society 
will  hold  the  Greenville  Hamfest  on  Satur- 
day and  Sunday.  April  30'May  1.  1963,  at 
ihe  American  Legion  Fairgrounds,  White 
Horse  RoafI,  Vii  mile  north  o1 1^,  Greenville 
SC  Admission  will  be  $3  00.  For  advance 
safes,  wnte  MfB.  Sue  Chism.  Rt  S,  203  Lar»e- 
wood  Drive,  Greenville  SC  29607.  Talk- in  on 
T46.01Aei  and  223.46/224.06.  Fof  turtlier  in^ 
formation,  write  Phil  Mull  ins  WD4KTG, 
Hamfest  Chairmaa  FO  Boh  99,  Simpson- 
villeSC  29661. 


SACRAMEPITO  CA 
MAY1 

The  North  Hiiis  Radio  Club  will  sponsor 
Us  11th  annual  Sacra  memo  Valley  Amateur 
Radio  Hamswap  on  May  1. 1903.  frsm  9:00 
am  to  3.iX3  pm,  at  the  Placer  County 
Faiffjrounds,  Rosev^iMe  CA.  Admts^ion^  is 
Hm,  Tables  wili  b«  $6.00  lo  $8.00  and 
tailgate  sues  will  tie  $5  00  Talk4n  on 
144  59kf  145.19  tK6iS  repeater)  For  turthef  liv 
rormation.  contact  Doug  Long  IQB6ZR,  deiO 
Swallow  Way,  Fair  Oaks  CA  956SQ,  or 
phono  (916)  961-0728, 


CiNTRAUAIL 
MAY1 

The  Ceniralta  Wirelass  Association, 
tnc  .  wtM  noid  Lt£  annual  hanifest  on  Sun^ 
day,  May  1, 1983,  at  th«  KaskaskiaColJege 
Gymnasium,  3  mlJes  northwest  ot  Centra- 
lia  IL  Admission  to  the  hamfest  Is  free  and 
inefe  will  0&  no  charge  for  the  f iea-markel 
and  exhibit  space  (a  Jimlted  number  of  ta- 
bles witi  tie  issued  on  a  iirst-cofne.  fUsi- 


served  basis}.  Doors  will  0|>en  at  7.00  am 
for  fiea-market  and  exhlt^it  setups.  Food 
and  refreshments  will  be  available,  as  wetF 
as  prenty  of  free  parking.  TalMn  on 
l47.2?/,a7  and  148.52.  For  further  informa- 
tion, phone  Bud  f^lng  WBQQEG  ai  f€l8)- 
532-6606,  U*J  Hodges  WSIL  at  (6t8>  S33- 
4724.  or  writd  CWA^  Inc.,  PO  Box  n66. 
CentraJla  IL  62801. 

SANDWICH  IL 
MAY1 

The  Kishwaukee  Radio  Club  will  hold  a 
tiamfeiSt  Swap  and  shop  on  Sunday.  May  1, 
1963,  at  the  Sani^wlch  Fairgrounds.  Sand- 
wich IL  A<}vafiC€  tickets  are  $2.50  and 
tables  are  S3.00  each.  Overnight  camping 
(no  hookups^  wilt  be  available.  Talk- in  on 
146.52  and  -13/.73.  For  more  infofmaHon, 
contact  Howard  Newquist  WA9TXW.  PO 
Box  349,  Sycamore  IL  6017a 


MELVILLE  U  NY 
MAYI 

The  Suffolk  Coanty  RadloCiub  Ali-lr>door 
Flea  Market  wJII  t>e  held  on  Sunday,  May  1, 
1983,  from  8:00  am  to  3:00  pm.  at  Republic 
Lodge  No.  1987.  565  Br  a  ad  hollow  Road 
(RoiJte  110},  Melville  U  NY  Ger«rat  ^mi& 
sioti  is  $2.00:  children  under  12  and  wives 
wilf  be  admitted  Ifiee.  Sellers'  taoies  are 
$7.00  (which  ^ncluf^es  one  admission), 
Ttietfe  will  be  refr^hments  and  tree  park- 
ing. Talk- in  on  144.61/145.21  and  146.52.  For 
addlllonai  information,  contact  Richard 
Tygaf  AC2P  evenings  at  (516)^643-5956. 


PUTNAM  CT 
HAY  I 

The  Eastern  Connecticut  Amafeur  Radio 
A&sociatJon  will  hold  its  9lh  annual  radio 
and  computer  flea  market  on  Sunday,  May 
1,  1963,  from  9:00  am  to  2:00  pm,  rain  or 
shine,  ai  the  Elks  Lodge.  Pulr^am  CT  (just 
oft  exit  96  of  Route  52).  TaOies  are  $6  00  tn 
advance  or  S7,0O  at  ih/e  door.  Electricity, 
food,  and  tmwf^QQS  will  be  available  Talk^ 
in  on  147.225  (KtMUJ  repeater}.  For  reserva- 
tions or  additional  information,  write  Don 
Amirault  Kl  APE,  66  Labonte  Road,  Box  310, 
RR  il,  Thompson  CT  06277,  or  phone 
(^03^^E^2727 


PARAMUS  NJ 
MAY! 

The  Bergen  ARA  will  hold  a  Ham  Swap 
n'  Sail  on  Ma^  1,  1983,  from  SOQ  am  lo 
4lD0  pm,  at  Bergen  Community  Collage, 
400  Paramus  Road,  Raramu^  NJ  AdmiSr 
sion  for  sellers  is  $3.00;  buyers  witl  be  ad- 
mitted free  Tr^ere  will  Oe  thcHj&ands  of 
$fi«ces  but  taiigatir^  only  Sellers  must 
bring  their  own  tables,  Talkm  on  79/19 
and  32.  For  more  Information,  contact 
Jim  Greer  KK2U,  444  Berkshire  Road, 
RIdgewood  NJ  07450,  or  phone 
(201H45-2655. 


If* 


MAY? 

The  Anowhead  Radio  Amateur  Club  will 
hold  Its  annual  swapfest  on  Saturday,  May 
7,  1983,  from  lO'OO  am  to  3:00  pm,  at  the 
HoN^Jay  Inn-  207  West  Superior  Street, 
downtown  Duluth  MN.  Admission  w^M  t>e 
$2  50  in  advance  Of  S3v00  at  the  door  Tables 
{4-1001}  are  $330  m  advance  or  $4.00  at  (he 


door  Thefewiilbeptenty  of  food,  free  parlc- 
ing  in  the  ramp,  and  an  enclosed  srKipping 
rraflfor  the  XV  Ls.  Taik4n  on  ,34/.&4.  For  ad- 
vanced reseivations,  room  discount  rates, 
or  more  information,  send  an  SASE  to  Jerry 
Frederick  N*BNG,  1127  I04th  Avenue 
West,  Duluth  MN  55808. 

CCHARBURG  Wl 
MAY  7 

The  Ozaukee  Hadlo  Club  will  sponsor 
it&  5th  annual  swapfest  on  Saturday.  May 
7, 1  &83,  from  8:00  em  to  1:00  pm,  at  the  Cir- 
cle B  Recreation  Center,  Highway  60,  Ce- 
darburg  Wl  (located  20  mties  north  of  Mil- 
waukee), Admisston  is  $2  W  in  advance 
and  $3.1X1  at  the  door.  All  fi-foot  tables  are 
$3,00.  Seiiers  will  be  admitted  ai  700  am 
for  tabfe  setups^  Food  and  refteshmenls 
will  be  available.  For  tickets,  tables, 
maps,  or  more  Infcrmallon,  send  an  SASE 
to  1983  Ozaukee  Radio  Qlut^SwapfesL  PO 
Boat  13,  Ron  Washington  Wl  53074, 

NEET^AH  Wl 
MAY  7 

The  3F  ARC  Swapfest  will  be  held  on  May 
7.  19B3,  from  8:00  am  to  3:00  pm,  at  the 
Neenari  Latior  Temple,  Neenah  Wl.  Ta&les 
(4-1  oolj  are  $  1 .50  in  advance  and  12.00  a  1 1  he 
door.  Talk  in  on  144.61/145^1.  For  advance 
re^isirattOTi,  contact  Mark  Michel  W90Pt 
3319  Naymut  Street,  Manasl^  Wl  54952. 

BREWSTER  NY 
MAY  7 

The  Putnam  Emergency  Amateur  Re- 
peater  League  (PEARL)  will  hold  its  2nd  an- 
nual indoor  hamfest  on  Sat  unlay,  May  7, 
1983,  from  9:00  am  to  41X)  piTt,  at  the  JFK  Et- 
ementary  School.  Foggmtown  Road  {off 
Farm  to- Market  Road,  off  Route  3T2). 
Brewster  NY.  General  admission  is  $1.00 
and  exhibit ors'  admission  is  $4.00.  Talk  in 
on  144.535/145  135  and  52  Fof  advance  ta- 
ble registraiioi^  and  turtlvef  mtofmaiion, 
contact  Frank  Konacnlk  WB2PTP,  R0 1 ,  244 
C.CafmelNYl061Z 

DEERRELO  NH 

MAY  7 

Ttie  Hossiraders  wJII  hold  their  tenth  an- 
nual Tailgate  Swapfest  on  Saturday.  May  7, 
1983.  from  sunrise  to  sunset,  at  the  Ooer- 
fleld  NH  Fairgrounds  Admission  Is  ft. 00 
for  all.  including  taiigators  and  commerciad 
dealers.  FOf  a  nominal  tee,  tfiere  will  be 
Friday-night  camping  fcr  self  contained 
rigs.  No  one  will  be  admitted  before  4:00  pm 
Friday,  Profits  will  benefit  ihe  Boston  Burn 
Unit  oP  the  Shriners'  Hospital.  Last  year's 
don3lk)fl  was  $2,62275.  For  furtfiar  infor- 
matkm  or  a  map,  send  an  SASE  to  Norm 
WAllVB.  RFD  Box  57.  West  Baldwin  ME 
04091;  Joe  K1RQG,  Star  Route,  Box  57, 
Buckspon  ME  04416;  or  Bot>  WIGWU. 
North  Walton  Road,  Seabrook  NH  03674. 

BATON  ROUGE  LA 
HAY  7-4 

The  Baton  Rou^e  Amateur  Radio  Club 
wMI  ttold  its  annual  hamtesl  on  Saturday 
and  Sunday,  May  7-6,  19S3,  at  Cathoirc 
High  School.  B55  Hearthstone  Drive,  Baton 
Rouge  U^.  There  will  be  forums,  and  ac- 
tivities for  tti©  non-ham  wives  and  children. 
Talk^n  on  .19/79  and  SL  For  funiier  mJor- 
malion.  wnlte  BRARC  PO  Box  40Q4,  Baton 
Rouge  LA  70821. 

CADILLAC  Ml 

MAY  14 

The  Wexaukee  Amaieur  Radio  Asaocia- 
llon  will  hold  its  23rd  annual  Swap  Sfwp  & 
Eyeball  OSO  on  Saturday,  May  f4,  1963. 
from  6:00  3.m  to  £30  pin«  in  thie  Wexford 


Ctv»c  A/ona,  US  t3l  Nortti,  Cadillac  ML 
Transportation  will  bm  a^'aJiable  tor  anyone 
flying  in  and  there  is  camping  in  \tm  area. 
Talk-in  on  146.37/.97  (WA8SUE).  For  further 
Information,  please  write  to  Wexaukee 
Amateur  Radio  Association,  PO  Box  163, 
Cadillac  Ml  49601. 


YAKIMA  WA 
MAY  14-15 

The  Yakima  Amateur  Radio  Club(W7Aq^ 
will  hold  the  Central  Washington  State 
hamfest  on  May  14-15, 1963.  at  the  Hobby 
Building  at  the  Cenirai  Washington  State 
Fairgrounds,  Yakima  WA.  On  Saturday,  the 
fiour^  will  be  9:00  am  to  5:00  pm  with  lunch 
available;  on  Sunday,  B.'OO  ani  to  2:00  pm 
with  breakfast  and  luncti  available. 
Registration  Is  $4,00  in  advance  and  $5,00 
at  the  door.  Activities  include  regional 
dealers'  displays  ancJ  a  free  swap  and  shop 
with  plenty  of  tables.  Taik^inon  14601/61. 
For  pre-reglstr«tion,  contact  Dan 
Haughton,  PO  Box  921 1,  Yakima  WA ' 


WAQONER  OK 

MAY  14-15 

The  Bfoken  Arrow  Amateur  Radio  Club 
will  t>oid  tt>eir  annual  swapfest  on  Saturday 
and  Sunday,  May  14-15,  1963,  at  the  Wes- 
tern Hills  Lodge  ^n  Sequoyah  Park,  located 
6  mil«s  east  of  Waggoet  OK  (off  htghway 
51},  The  hours  on  Saturday  will  be  9:00  am 
to  5:00  pm  and  on  Sunday,  9:00  am  to  noon. 
Admission  at  the  door  is  $3.00  for  both  days 
or  $2.50,  if  pre-regtstered.  Swap  tables  are 
available  at  the  door  for  $10.00  for  tx>th 
days  or  $7.00.  if  pre-registered.  There  will  be 
dealer  arxl  norHleaker  displays  and  many 
f  amilyfun  things  to  do  at  Ihe  todge.  A  cook- 
out  dinner  will  be  sensed  on  tfro  lakeshore 
Saturday  night.  For  more  information  and 
pre-regist ration  forms,  contact  Vic  Yingst 
KD5KI  at  Ihe  BAARC,  PO  Bqh  552.  eroi(«n 
Arrow  OK  74012. 


WABASH  IN 
MATie 

The  Wabash  County  Amateur  Radto  Cfub 
wlif  hold  Ha  15th  annual  hamfest  on  Sun- 
day, May  15,  1983,  from  5:00  am  to  3:00  pm, 
at  the  4-H  Fairgrounds,.  Wabasli  IN.  Admls- 
skin  ts  12.50  in  advance  and  $3.00  at  the 
door.  There  win  be  a  i«rge  flea  mafket,  a 
dealers'  dls(>iay  inside,  «nd  free  overnight 
camping.  Talk  in  on  147.63/.03  or  146.52 
For  more  information,  send  an  SASE  to 
Dave  Spangler  N9ADO,  45  Grant  Street, 
Wabash  IN  46992. 


EASTONMO 
MAT  15 

The  ninlft  annual  Easton  Am3l«»ur  Radk) 
Hamfest  will  be  held  on  May  15,  1963,  rain 
Of  shine,  from  BrOO  am  to  4:00  pm.  In  the 
Easton  SenloJ'  High  School  Cafetorium, 
Route  50  at  mile  man<er  66,  J.ust  south  of 
Easton  MD,  Deflations  are  $2,00,  wilh  an 
addtfionaJ  S4,00  for  tables  or  taitgaters. 
Talk-in  on  146.445/147  045  and  ,5Z  For  more 
fniormation.  write  Van  Ken-idge  W&3HGO. 
Boie  J,  St.  Michaels  MD  2!663  or  Easton 
Amateur  Radio  Society,  Inc.,  Box  781, 
Easton  MD  21601, 


Af^VA  ONT  CAN 
MAY  15 

The  annual  Soulfiern  Ontario  Bepeater 
Team  Amateur  Radio  Flea  Market  will  be 
held  on  Sunday,  May  15, 1933,  from  9:00  am 
to  2:00  pm,  at  f^^edway  High  School.  Med- 
way  Boad  Oust  west  ol  Highway  4),  Arva, 
Ontario.  Admission  Is  $2,00  per  person.  Fof 
&el(eTs.  ir»door  Of  outdoof  permits  are  SI .00 
and  indoor  tables  are  S2.00  eae^.  Sellers 
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onty  will  be  admitted  at  81CD  mm.  ih^  are  ne- 
quired  to  purchase  an  admt5sk>fl  ttchet.  Fot 
table  reseivafions,  wi  iteSORT,  If^c,  PO  Bok 
73-  Hyde  Park  ONT  NDM  1Z0.  or  call  Dave 
Toth  VE3GY0  at  (519)^473^1643. 

EVANSVILLE  IN 

iiAins 

T^e  Tnstate  AmAtsui  Radio  Society 
{TAFtS^  wiM  riokl  their  anr^ual  hamfest  on 
Surtday.  May  IS,  t963,  beginning  ai  exiaam 
CDT,  al  the  Vamlerburgti  Coynty  4^  Cen- 
ter, Evansvilla  IN  Admission  Is  $^.00.  It  wIM 
bQ  indoors  (air-con e}it I Dned I  and  tables  wiu 
be  available.  There  will  also  be  an  ouidotir 
flea  market.  TaIMn  on  14775J.15  and 
14€.f3/.79.  For  addrtJonal  information  an<t 
tat>le  reservations,  con  tact  Hal  Wilson 
WB9FNN,  nn  m.  Box  427B.  Evans^^le  IN 
47711. 

WmiGHTSTOWN  PA 
MAY  IB 

The  Warmlnslsr  Amateur  Radio  Ciub  will 
hold  itsarfitual  tramfest  on  Sunday,  May  \S, 
1983,  from  7:00  am  to  2:00  pm.  at  the  Mtd- 
dleiown  Grange  f  aiigrounds.  Penns  Partt 
fload.  Wfi0tilsio*m  PA,  neaf  Philaiie+phia 
Admt&sion  is  S3-00  pef  ham  with  an  addi- 
tlonat  S2.00  tor  ea^ti  d-fool  Salter  s  space^ 
There  will  be  instde  spaces  but  no  powef 
will  be  available.  If  pre-reQl stored  ttefore 
May  1, 1963,  the  admission  fee  will  be  S  1.00 
less.  Ref  re sh ment  s  wi 1 1  be  a VB II a b ie,  Ta IK- i n 
on  147.69/.09  and  14652  Formoreir>forma' 
lion,  contact  WARQ  Box  1 13.  Warminster 
PA  18974,  or  phofie  Frank  AK30  at  tSlSV 

ges-aiaa  atier  230o  litc 

KNOXVILLE  IL 
MAY  15 

The  Knox  County  Amateur  Radio  Club 


will  hold  theif  ARRL-approved  1383  t^m^ 
fe^t  ofi  May  15  ^963,  jUSt  oti  1-74  al  Krvox- 
vitle  IL  Tickets  are  $2,00  in  advance  an6 
S3.00  at  I  he  gat  e.  Gampi  ng  wi  F I  be  s  v  a  I  ]  a  bte. 
For  rrrarg  Information  or  tickets,  conlact 
Timothy  S.  Smith  KA9LXB,  229  South  Main 
St  reel.  Monmouth  IL  ^1462,  or  Keilh  Wat- 
son WB9KHL  119  South  Cherry  Street. 
Gale^bur{}lL  61401 

ATHENS  OK 
WAV  15 

The  Alhens  County  ABA  will  hold  their 
annual  hamfest  on  Sunday,  May  15.  19B3, 
from  8:00  am  to  4:00  pm,  at  the  Ather^s  City 
Recreation  Center.  US  33  and  50  Setup 
begins  al  7:00  am.  Tickets  are  $1  CD  in  ad- 
vance and  szoo  at  the  gaie.  Th<fe  wiii  t>e 
acres  ot  outside  paved  riea-marfcet  area  at 
S2.00  pet  space  indoor  f]«a-marKet  space 
i£  S3.00  and  is  available  on  a  liFsi^con^, 
fir^l-^rvQd  basts.  There  wilt  be  food,  free 
parking,  and  nearby  re^t^urant^,  recreation 
area,  and  the  Athens  Mail.  Talk-In  on 
146.34^.94.  For  more  Inlormaiion  of  tiickelSr 
write  ACARA,  PO  8ox  72.  Athens  OH  46701* 
or  phone  Ooe  WBaDOD  9I  {6l4|-797^74. 

ROCHESTER  NY 
MAV2Ch£t 

The  Rochester  H  ami  est.  in  conj  unci  ion 
with  the  ARRL  New  York  State  and  Atlan- 
tic Dtvlsion  Conversions,  will  be  held  on 
May  20-21,  1983.  at  the  Marriott  Thruway 
Hotel  and  *he  Monroe  County  Fair- 
grounds. Tickets  are  S4.O0  in  advance  and 
S5.0D  a(  the  gale.  Flea-rnarket  tickets  are 
S;2lOO  p«f  ^pace  Th«  t>amiuet  will  be  hekl 
at  6:30  pm  cm  Frifiay  and  t>e  followed  by 
the  annual  Funfest  al  8:00  pm,  The  Ilea 
market  will  open  at  B:D0  am  on  Saturday: 
the  commercial  eichlblls.  al  B:30  am.  The 


H/IM  HELP 


lt»  anybody  out  ihertf  willing  to  donate 
printed  QSL  cards?  Surely  somebody 
pf  ints  them  i^p  who  could  dariaie  a  batch 

GaiY  AAitch^ll  KH&AC 
c/d  Box  l&3t 
Hito  HI  96/20 

1  am  looking  for  m  form  at  ion  on  RTTY  iiv 
Lerlacing  lot  the  Texas  In3trumenl&  Tl- 
99/4A  home  compuier. 

I'aul  McDonald 

PO  Box  70GS 

Naaliui  NH  030fiO 

1  need  service  informant  ton  ami  sche- 
matic?  tor  the  Bearcat  220  scannef.  t  witf 
pay  copying  and  mailing  costs, 

Scott  Raigner  N7BNP 

&2eNE  Floral  PI. 

Port  I  and  OR  97232 

Wanted:  Tedhmcar  Material  Corp.  PS- 
4A  low-cottage  power  supply  (military  no. 
PP-27§5A,yRA  36J  for  use  with  the  PAL- 
1K(A)  linear  amptilier. 

Michael  Pstlock  NA$J 
4955  School  House  f^oad 
Cathay^  Valley  CA  9S30Q 

I  would  like  to  find  the  schematic  and 
maintenance  manual  tor  the  Ligna-Kweef? 
model  0-P,  made  by  Kay  Electronics  of 
Pln«  Brook  KJ.  t  will  pay  all  eosis 

Slat  4.  Andrzefewski  W6UCM 

7i70  Orchid  Dt. 

Beuna  Park  C A  90620 
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Can  anyone  provide  me  wit  h  detadod  In- 
formation for  propeHy  coni^ectmg  a  TVT 
6^5/8  ia  consuuction  proieci  from  Cheap 
Vtdeti  CoGiitnoQft  by  Don  Lancastei)  to  a 
VtC-aOcqmputfif? 

4oe  Oemke  W7KCF 

^4-1 00 

Hlll&boro  OR  97123 

I  am  desperately  looking  bra  schematic 
and  technical  manual  tor  a  Pride  KW-OhJE 
80-1 0  meter  linear  amplifier.  I  will  pay  a 
reasonable  fee  for  the  mformation. 

Marl  Mackletiar  W&8EHE 

23563  W.  WaltKibge  fid. 

Curtice  OH  43412 

I  have  an  Aefotron  700  FM  base  station 
and  I  need  a  schematic  for  it.  I  would  al^o 
like  to  heaf  from  someone  who  has  convert- 
ed this  rtg  to  It^^neler  FM. 

Hoyi  Dull  KB4O0 

2209  New  Befn  iMim 

Vll#ni<  Beach  VA  23451 

I  am  looking  for  manuals  or  schematfca 
1 0f  the  Hickock  model  180SA  oscilloscope, 
Polarad  model  0U2A  TSA-W  spectrum  ana- 
lyzer,  AmpeK  model  Vfl  7000  video  rape 
recorder  i70.  Singer  TML  4/120  lefemeter- 
mg  indicator,  Ehe  model  40O counter,  Beck- 
man  model  7360-20  counter,  and  TEK 
53&S4  oscilloscope. 

Jtm  Babb  WA0OBT 

636  N.  a 

Wakeeny  KS  67872 


hamfest  wiii  close  al  6.00  pm.  There  will 
be  FCC  exams  given  at  the  Rochester 
Mamle^t  for  those  who  have  sent  Form 
610  to  FCC,  1307  Federal  Building.  1 1 1  W. 
Huron  Street.  Buffalo  NV  14202,  by  May 
lat.  A  ladies'  program  will  be  available. 
Talk-in  on  146.28^.88  and  144.&1/145.Vt. 
For  advance  tickets,  conlact  K2MP,  737 
Latia  Road,  Rochester  NY  146 12-  For 
rrvore  information<.  write  Rochester  Ham- 
fest, 300  WhHe  Spruce  iBouie>vafd,  Roch- 
estef  NY  14623, 

ROGERS  AR 
MAY  21 

The  Northwest  Arkansas  Amateur  Radio 
Club,  Inc.,  will  hold  its  3rd  annual  Hamfesu 
Swapmeei  on  Saturday.  May  21, 1383^  limm 
g;:00  am  to  4iX)  pm.  at  the  iRogers  Youth 
Center,  315  West  Otrve  Street,  Borers  AR. 
General  admts:$ion  is  fre^.  The  tee  for  com- 
mercial exhibitor^  and  flea  market  space  Is 
$2.00  on  a  first -come,  tirfit-$erve  basis. 
Doors  will  open  a  I  6:00  am  for  letups,  Free 
parking  will  be  available  and  there  will  be  a 
$nack  bar  on  the  premises.  T^itk-in  on 
146^!&^7B  and  t46!t2-  Fof  more  Informa- 
tion* write  Mary  Webb  KA5HEV,  PQ  Bok 
338.  prairie  Q#Dve  AR  72753. 

COLUMBIA  MO 
MAY  21 

The  Sth  annual  Columbia  Hamfest  will  be 
held  on  Saturday,  May  21,  1983,  at  the  Col- 
umbia  Ramada  Inn^  Admission  to  the  Con- 
vention Center  Is  KOO  at  the  door  or  S2.50 
in  advance.  A  large,  hard^surfaced  parking 
a/ea  near  tfie  Convention  Center  wi^ll  be  pro- 
vif^ed  for  laiigatera;  reserved  taifgating 
space  rs  $2.00,  or  S  TOD  a$  you  enter.  There 
will  be  a  banquet  on  Friday  nighl.  May  20th, 
at  Ihe  Ramada  Inn  with  Joel  P.  Kieinman 
f^lBKE  as  keynote  speaker.  Tickets  are 
Si 2,00  each  and  may  be  purchased  In  ad- 
vance only.  Other  features  include  com mer- 
cial  exhibits,  free  forums,  and  amateur  or< 
gant2ation  meetings,  Talk-tr)  oa  t46.v&.76. 
Fof  more  information,  tickeis.  or  Ramada 
res^vations.  write  Columbia  Hamtesi  'S3, 
PO  Box  233.  Columbia  MO  65205. 

HARTWELL  GA 
MAY  21-22 

The  Anderson.  Hart  well,  and  Toccoa 
Amateur  Radio  Clubs  wilt  hold  the  5<tt  an- 
nual Lake  Hart  well  Hamfest  on  May  21 -22. 
tse3.  at  Ihe  Lake  Hartweli  Group  Camp,  lo- 
cated on  Highway  29, 4  mi  lea  north  ot  Hart- 
well  GA.  There  wril  be  tree  admissions, 
camping,  and  flea  market  space.  Activities 
include  a  left-lcoled  CW  contest  and 
games.  Fishing,  swimming,  and  camping 
(campgrounds  open  at  6i00  pm  on  Ffiday) 
are  available  on  Ihe  ^te.  Talknn  on 
146  19^ m  14/93^ 33,  and  146JdSr,295.  For 
iurtrfer  infmmation,  contact  Ray  Pettri 
WB4ZLG,  Ri.  i1*  Dootey  Drive,  Toccoa  GA 
30577, 

KEfdHEWiCK  WA 
MAY  21-22 

ThpBTfi-Cily  Hamfest  Council  wlfl  hofd  its 
4tli  annual  hamfest  on  May  21-22.  1983. 
StftTting  at  9:00  am,  at  the  Benton-Franklm 
Falrorounds.  Kennemrick  WA.  Admission  i& 
$3.00  in  advarKe  ar>d  94.00  at  the  door,  and 
Children  under  12  will  be  atimitied  free. 
There  will  be  vendors,  swap  tables,  and  a 
bunny  hunt  on  Sunday  morning.  Camping 
and  RV  space  wlil  be  available  a  I  the  site  for 
S6.00.  Fof  reserve  I  Ions  or  more  information, 
Wfiie  TrM^ity  Hamfest  Council,  PO  Box 
1181.  Richland  WA  93352.  or  phone  i509> 
967-23SB  or  (509^5a&937a 

PITTS8URGH  PA 
MAY  22 

The  29th  fthhual  Breeze  Shooters  Ham- 


lest  will  be  held  on  Surviay,  May  22.  1963^ 
from  9^  am  to  5:00  pm,  si  the  White  Swan 
Amusement  Paik,  Rte.  60  (Part<way  WestK 
near  the  Greater  Plttstiyreh  international 
Airport,  Pittsburgh  PA.  Regi5irationis$2.00 
Of  three  for  $5.00.  There  will  be  a  free  flea 
market  and  a  family  amuflement  park,  Shel- 
tered (ables  for  vendors  a^e  available  by  ad* 
vance  regislration  Only.  Talk-in  on 
146^8/  88  or  29.0.  For  further  inforrriat  ion, 
contact  Don  Myslewski  K3CHD,  3S9  Mc- 
Mahon  Road.  Nonh  Huntingdon  PA  15642, 
or  phone  (4 12^66^^5570, 

DELOIT  lA 
MAY  22 

Tt*B  Oenieon  Repeater  Association  will 
fwld  its  annLtai  flea  marker  on  Surtday,.  May 
22,  1983.  from  &30  am  to  4,t»  pm,  in  Oetott 
I  A.  General  admission  is  ST50  in  advance 
or  $2.00  at  the  door.  Sailers  ta&ies  are  $2.00 
m  advance  or  S3.00  at  the  dtx^r.  There  will 
be  tailgaiing,  if  weather  permits,  talk-in  on 
147.69^.09  and  146,52,  For  more  informa- 
tion, write  Gene  Mitchell  i^ODOS,  Highway 
39.  Del  Oit  I A  51441.  or  call  (712>2e3-4782 

FflEIIONT  OH 
MAY  22 

Tt?e  Fremont  Ohio>  Radio  Dub,  in  coop^ 
eration  with  the  Ottawa  County  Radio  Club, 
win  hold  their  6th  annual  hamfest  on  May 
22,  1983,  beginning  at  8:00  am,  at  ihe 
fairgrounds  In  Fremont  OH,  Flea  market 
tickets  are  $2.50  in  advance  and  $3.00  at  the 
door,  Tabta^  are  S3  00  pef  3  feet.  Dealers 
may  set  up  at  7:iX)  am  Talk-in  on  .3t/.Q1  and 
.52.  For  tickets arnf  table  resefvatlorts,  send 
an  SASE  to  John  Dic)tey  WSCDR.  54S  N. 
Jackson  Street.  Fremont  OH  43420»  or  call 
t4l9)-332^B0€6. 

MUNCIE  IN 
MAY  22 

The  foyrih  annual  MAARC  Hamfest  will 
be  held  on  Sunday,  May  22. 1963.  Irom  aUO 
am  lo  3:00  pm*  tn  the  Memorial  Buitding 
located  on  the  frounda  of  tfie  Delaware 
County  Fatrgrounds.  Tickets  are  S2.00  in 
advance  and  S3-00  at  the  door,  atKl  flea- 
mart^el  tahfes  are  15,00  each  on  a  first- 
come  basis.  Two  new  features  are  com- 
puter displays  and  the  11  rat  annual  Mid- 
dfetown  USA  OSO  party  which  will  be  rurt 
dufirhg  thta  weeherKi  Tti«  MAARC  club  star 
tion  wHI  t>e  m  operation  from  the  hamfest 
site.  Etocirtcal  hookupa  and  sacurtty  will  t}e 
provided  during  the  entire  show  in  a  cl&an 
and  fcilty  enclo&ed  building.  Food  and  ffee 
parking  will  be  available.  Taikin  oh 
146,t3/.73,  146,52.  and  223.10/224.70.  For 
additional  information,  contact  Craig 
Graitam  WD9EHF.  BR  12.  Box  86,  M uncle 
114  47302. 

KI^OXVtLLE  TN 
MAY2S-29 

T>ie  Radio  Amateur  Club  of  Knoic  County 
will  hold  its  17th  annual  hamfest  on  May 
28-29, 1983,  at  the  Kerbelfa  Temple  A udi to- 
ri umjuat  east  of  US  441  at  the  Tennessee 
River  behind  the  Vol  Inn  Motel.  On  Saiur- 
day,  the  tvours  will  be  9:00  am  to  6:00  pm 
and  On  Sunday.  10:00  am  to  4:00  pm.  Admis- 
sion is  S2  00  in  advance  and  S3.00  at  the 
door  There  will  be  radio  and  compuier  fo^ 
nims.  dealers,  indoor  and  tailgate  flea  m^- 
kets.  and  Iree  parking  Talk- in  on  147.90/.30. 
For  tickets,  dealer,  or  I  lea-market  I  ri  forma- 
tion, ooniact  Mark  Mel  son  Ajax,  4317  Foley 
Drive,  Kr>oxvlile  TN  3711 1@,  or  phone  (61 5h 
687^965ew 

WEST  FRIENDSHIP  MD 
MAY  29 

The  Maryland  FM  Association  will  tio^d 
Its  annual  ttamfest  on  Sunday,  May  29^ 
1983,  from  B;00  am  to  4:00  pm,  at  Ihe 


toward  County  Fairgrounds  m  West 
=rlftrKtehJp  MD  (about  30  fniies  wrest  of  Bal- 
:tmora  on  V-TO^.  Admi^iot\  i&  a  $3.00  dona- 
tion, (ailgaiirig  i$  $3.00.  ^nd  inside  tables 
a/e  $§00  each  in  advance  end  $i  O.OO  each 
3>n  the  day  of  tfi^  ham  feet,  rf  av^ilaMe. 
There  will  be  commercial  displays  fcorrv 
mercial  vendors  must  have  proper  tait^li- 
^eftae  cer^^flcat€€  avetlabie  and  Mems  ol- 
Fefed  for  sale  musi  be  amateur-radio  reiat- 
9d]L  Ample  parking,  food,  and  drink  w\U  lw 
ivailable.  Talk-in  on  T46.1&  76  and  146  52. 
Fof  reservatioiis  &nd  more  mformation, 
conlact  John  E1§in  WA3MNN,  5495  Apl.  2. 
Harper  Farm  fload,  Columbia  MO  2t044, 
Of  pbone  (301^5S&3741. 

ST.  PAUL  MN 
JUN4 

The  North  Area  Repeater  Association 
wilJ  sponsor  the  Amateur  Fair,  a  swaplest 
and  eteposjlion^  on  Jurw  4,  t383,  From  §:00 
am  lo  6;00  pm,  at  the  Minnesota  5iat«  Fatr- 
gfourvds  m  St.  Paul  MN.  Admfssjoii  is  $4.00 
and  ctiiidrcji  under  T2,  accompani^  by  an 
aduK,  wHI  be  admitted  free.  Features  wilt  l«v 
elude  an  inside  rtea  market  but  space  is 
limited  and  avaJlal>ie  on  a  first'Come,  first- 
serve  ba^is  and  tables  will  not  be  provided- 
There  will  be  demonstrations,  exhibits, 
booths,  an  outdoor  Ilea  market,  and  on  Fri- 
day, June  3rd,  free  overr^ight  parking  lor 
self-contained  campers.  There  will  be  food 
concessions  inside  and  outside,  and  Iree 
paffiing  v^ll  be  3vaiiab%  Taik-in  on  25^85 
Of  -1&  76-  Poc  more  inf  ormation  or  dealer  iTi- 
iiuiries,  wnte  Amateur  Faif.  PO  Box  8S7, 
Hopkins  MN  56343.  Of  calF  {ei2}42(>e000. 

OUELPH  ONT  CAN 
JUN4 

TIte  Gyelph  Amaieur  Radio  Club  (VE3ZM} 
wUI  hold  the  9th  annual  Centml  Ontario  Am- 
ateuf  Radio  Flea  Market  and  (^omputeffwt 
on  Saturday.  June,  4, 1963,  from  EDO  am  to 
4:00  pm,  at  Regal  Hall  340  Woodlawn  Road 
West.  Guelph  ONT,  Admission  ks  $2,00  ar^ 
childien  t2  years  and  under  will  be  admit- 
ted ffee.  Vendors  must  pay  an  additional 
$3.00.  Doors  will  be  open  to  vendors  only 
from  6:00  am  and  a  quantity  of  3'  x  B' 
tables  will  be  available  lor  rental  for  S5.D0 
each.  Faature^s  will  include  com  marc  iaj 
dlsplaySi  surpEus  daaiers,  computer  soft' 
ware  and  hardware,  indoor  a.n(i  outdoor 
diSplay^s.  and  a  refreshmont  conc:e^»k>n, 
Tam-ln  on  1 46,370/1 46,9?0  (VE3KSRJ. 
147Ja0n47,36D  (VE3ZMGi,  and  .S2fSi.  For 
lurthef  Information  contact  Al  Krisi  VE3KVI 
at  {S1$}'62 1-4337.  Henry  Christiansen 
VE3BYU  at  <51 9^743-9022.  or  write  VE3ZM, 
PO  Box  1305.  Guelph  OhTT  NIH  4M9, 
Canada. 

GRAND  RAPIDS  Ml 
JUH4 

Th«  lndepen<ieni  Repealer  Association 
will  hold  Ms  annual  Hamfestival  on  Satur* 
day,  June  4.  t983,  fron^  8:00  am  to 4-00  pm, 
ai  tfie  Wyoming  Katlonat  Guard  Armory, 
44th  sum\.  lust  east  of  the  US-iSi  ex- 
pressway. Admission  Is  $3.50.  Free  table 
space  will  be  provided  to  all  sellers  and 
dealer  letups  wl  II  be  at  6:00  am.  Programs 
will  Include  ATV,  saiellltes,  QRP,  DX,  a 
CW  rx  contest,  computers,  technical  up- 
Orade  course,  MARS,  and  a  shack  photo 
contest .  TaIMn  on  1 47. 16S/1 47.765.  For 
advance  table  reservations  or  for  more  Ifir 
tofmation,  call  John  Kr\oper  KC8KK  at 
4616VS34-5501,  Of  write  IRA,  5@2  92nd 
Street,  SE.  Byron  Center  Ml  49315. 

MANASSAS  VA 
JUN5 

The  Ole  Virginia  H&ms  ARC.  Inc.,  will 
hold  the  ninth  annual  Manassas  Hamtest 
on  Sunday.  J  una  5, 1963.  beginning  at  8:0D 


am,  at  tr>e  Prfnce  William  C«;Hjnty  Fair- 
grounds.  VA  Route  234,  ^  mile  south  gf 
Manassas  VA.  General  admission  is  $4. DO 
per  person  (children  under  !2  will  be  ad- 
mitted  free)  and  there  wl II  be  no  advance 
sale^.  Activities  will  Include  25  acres  Of 
tailgatlng  (setups  at  7:00  am),  Indoor  com* 
mercial  exhibits,  breakfast  and  lunch 
menus,  a  VL  program,  and  CW  proficiency 
awards.  TaIMn  on  I46.3?f,97  (Manassas 
repeaiefj  and  146.52-  Fof  more  informa- 
tfon,  contact  Bob  Kelty  KA4NES,  General 
Chairman^  Manassas  HamfesL  cJo  Ole 
Virginia  Hams  ARC,  Inc.,  PO  Bom  1255. 
Manassas  VA  22110.  or  phor^e  {703)-3ei' 
94^. 

HUMBOLOTTN 
JUN5 

The  Humboldt  Amateur  Radio  Club  will 
hold  its  annual  hamfest  on  Sunday,  June  5^ 
19B3,  from  8.O0  am  to  4:00  pm,  at  Baifey 
Farit  in  Humboldt  TN.  Admission  is  S2  00. 
TTkere  will  be  a  flea  market,  ladies'  acttvl- 
ties«  lunches,  refreshments,  and  RV  parti' 
ing.  Tallc-tn  on  146.37^,97.  For  more  infor- 
mation, conSaci  Ed  Holmes  W4IGW,  501 
N.  18th  Avenue,  Humboldt  TN  3a343, 


CHELSEA  Ml 
JUN  5 

The  Chelsea  Swap  and  Shop  will  tie  he  id 
on  Sunday.  June  ^  1963,  at  the  Chelsea 
Fairgrounds,  Chelaaa  Ml.  Gates  will  ofmn 
for  sellers  at  5:00  am  and  tor  the  pub^tlc  from 
8bOCI  am  until  2^)0  pm.  Donation  \&  $2.50  In 
advance  or  S3.Q0  at  the  gate.  Chiidrefi  urrder 
12  and  non-ham  spouses  will  be  admitted 
free.  Table  space  is  $6,00  per  8  feet  and 
trunk  sales  are  $2.00  per  apace.  There  will 
be  plenty  of  parking  (Including  for  the 
handicapped}  and  there  are  campgrounda 
a^ajlabie  In  the  area,  Tatk^ln  on  t46.S20  and 
147-8!^.  For  more  informal  ion.  write  Wll- 
itam  Aitenbemdt^3l32  Timberline,  Jackson 
Ml  49201, 

TERRE  HAUTE  \H 
JUN& 

The  37th  annual  Wabash  Valley  Ama- 
teur Radio  Hamfest  will  be  held  on  June  5, 
1983,  at  the  Vigo  County  Fairgrounds  on 
US-41,  Vi  mUe  south  of  1-70^  Advance  reg- 
istratlon  is  $a-0O  or  3  lor  $S.O0.  or  $3-00  at 
the  gate  (ch^tdren  under  12  will  l>e  admit* 
ted  freej,  A  covert,  t2stl2,  tJea-market 
space  is  $3,00;  outdoor  flea-market  space 
is  tree.  Some  ac  and  tables  will  be  avail* 
able  on  a  fiist-come  basis,  There  will  be 
overnight  camping,  rood  and  refiesh- 
mentSp  and  a  giant  shopping  mail  nearby^ 
Forums  will  include  computer  and  ARES, 
For  tickets  and  detailed  Information,  send 


an  SAS£  to  WVARA  Namlest,  PO  Boi  flt. 
Tene  Haute  IN  4780^ 


CQEUR  D'ALENE  ID 
JUN11 

The  Kootenai  Amateur  Radio  Society  will 
hold  their  Hamfest  '63  on  Saturday,  June 
11,  19&3,  from  8:00  am  lo  4:00  pm,  ai  the 
North  Idaho  Fairgrounds,  Coeurd'Alene  ID. 
There  will  be  free  swap  tables,  a  large  RV 
parking  area,  and  food  available.  Talk-in  on 
14S.3S/.9B  or  146.52.  For  further  informa- 
lion,  contact  Vladimir  J.  Kaiina.  South  T555 
Signal  f^nt  Road.  Post  Falls  10  83854. 

eOWUNG  GREEN  KY 
JUN11 

The  Kentucky  Colonels  Amateur  Radio 
Club,  Inc.,  will  hold  the  1st  annual  Bowling 
Green  Swapfesi  on  June  1 1, 1963,  from  8:00 
am  to  4:00  p*n,  at  the  Jaycee  Pavilion. 
Morgantown  Road  (qH  US  231 1.  Bowling 
Grean  KY  Donations  are  $2.50  in  advanc« 
artd  $3.00  at  the  door  Indoor,  air-con^ 
dftioned  vendor  space  is $1 .00;  oiitside  van 
dor  space  will  be  available  and  all  setups 
begin  at  7:30  am.  Proceeds  will  go  for 
emergency  communications  equipment. 
There  will  be  plenty  of  free  parking  and  con* 
cessions  will  be  available.  Tsik-in  on  25^.35 
{KA4CLL)or  146.52.  For  m^ra  infomiatlonor 
advance  tickeis.  please  send  an  SASE  to 
JacSt  Wilson  WA43AC.  451  Skyline  Tr  Pnli, 
Bowling  Green  KY  42101,  or  Ed  Sc:hw«t) 
KA4aEF.  1546 *A  Chestnut  Street,  Bowling 
Green  KV  42101, 


DEALNJ 
JUN12 

The  Jersey  Shore  Chaverlm  Amateur 
Hadlo  Club  will  hold  the  Jersey  Shore 
Hamfest  and  Electronic  Flea  Market  on 
Jtme  12, 1963.  from  9:00  am  to  3:30  pm.  at 
the  Jewish  Communiry  Center,  100  Grand 
Avenue^  Deal  NJ.  Admission  js  S3.O0  pet 
person  (children  under  12  and  XYLs  will  be 


admitted  ireej.  Indoof  space  is  S5  DO  for 
an  S-foot  table  and  outdoor  tailgatlng  B 
S2-50  per  space.  Refreshments  will  bm 
available.  Talk-in  on  147,045  +  .Sand  146.52 
simplest.  For  space  reservations,  send  an 
SASE  and  check  {payat>le)  lo  Jersey  Shore 
Hamfest.  PO  Box  192,  West  Long  Branch 
NJ  07764  by  May  15,  1983- 

* 

CORTLAND  NY 
JUN  t8 

The  Skyline  Amateur  Radio  Club  {SARC) 
will  hoM  ttwir  hamfest  on  June  16,  1963. 
fmm  ft€0  am  to  5fl0  pm,  rain  ty  shine,  at  tr>e 
Corttand  County  Fairgrounds,  1^1.  Exit  12. 
Cortland  NY.  there  will  t»  Indoor  and  out- 
side flea  markets.  Taik-ln  on  .52.  For  addi* 
tional  information,  write  Robert  H.  Panigia- 
noni,  Advertising  Chairman,  Skyline  Ama- 
teur Radio  Ciut>^  PO  Box  537,  Tully  NY 
13159.  or  phone  (315^^96-8476. 

WtLKE&BARRE  PA 
JUN19 

The  M urges  Amateur  Radio  Club  KSVTL 
will  sponsor  the  annual  Wiikes-Barre  PA 
Hamfest  on  Sunday,  June  1 9. 1963.  begin- 
ning at  8:00  am,  rain  or  shine,  at  the  Kings- 
ton Armory,  Market  Street^  Kingston  PA. 
Donations  are  S3.00  ^children  under  12 
and  XYLs  will  be  admitted  free)  with  tmih 
gating  Si. 00  extra  per  space.  Doors  will 
open  at  6:00am  for  setups  only.  Tfiere  will 
be  plenty  of  food  and  tree  parking,  Talk-in 
on  14661.  t46.efiv  224.66.  and  142.52  sim- 
pfex.  For  more  information,  contact  Harrv 
fest  Committee.  PO  Box  1094,  Wiikes- 
Barre  PA  1S703.  or  phone  (717)-779^e82, 

MILTON  ONT  CAN 
JULO 

The  Burlington  Amateur  Bad ioCiub,  Inc, 
will  host  the  ninth  annual  Ontario  Ham  lest 
on  Saturday,  July  9. 1963,  al  the  Milton  Pair- 
grounds.  For  more  information^  write  Bur- 
lington Amateur  Radio  Cfyti,  inc.  PO  Box 
S36.  Burli  region  ONT  L7R  3Y7,  Canada. 


MULTI-BAND  SLOPERS 


[160,  80,  and  40  meters 
Oulslanding  DX  pertormance  ot  slopofs  is  well  known.  Now  you  can  en- 
joy 2  or  3  bi^nd  BIG-SIGNAL  reports!  Automatic  bandswitching  -  Very 
low  SWR*Coai  leed-2kw  power  *  Compact  *  Ground  or  tower  teed 
-Hang  from  any  support  2511  high  or  higher  »  easy  to  install  -  Very 
low  profile  *  Complete  instructions  -  Immediate  shipment-Check  ok 

3  BAND  SUPPER    160,  80.  ft  40MetBrs    60  ft  long         S  43  fig  frtpjMJ 


ZBANOSLOPER    80  ft  40  Meters  -  41  It    long 


S  30B5  m  ppd 


3-BAND  NOTRAP  DIPOLE   160.  SO,  A40M  •  ItSft  long        S  66  oo  fri  ppd 
2-BANDNOTRAP  DIPOLE 


B0.^40M  -  34lt   long        S  49  Q-Q  Irt  ppd 


FOR  ADDN  L  tNFO  on  these  and  other  uniaue  antennas, 


send    SASE 


W9INN   ANTENNAS 
BOX  393-S  MX  PROSPECT,  IL  60056 


STATION  CONTROL 
COMPUTER  FOR  LESS 

THAN  $160 

Combin©  I/O  board  fp  $59.95  with  Sinclair 
Computer  @  $99.95  which  will  provide 
you  with  hardware  for  the  following  appli- 
cations. 

FOR  EXAMPLE: 

«  Control  saiellite  tracking  e<)uipment 

•  Rec  &  Km  it  RTTf  &  morse  co6e 

•  Perform  station  logging 

•  Automatic  contest  duplication  sheet 

•  Bepeater  controller 

FEATUfitNG: 

Parallel  I/O  port  fe^rpandable) 
90  day  wai  ranly 

I/O  Board  witn  our  Real  Time  c loch /calendar 

Tima MoFilh  DalB Vem Day  of  Week 


Future  Products 

*  Touei^  Torw' encodefJdecoder 

•  Speech  and  Sound  sj^nihestzef 


MOOEL 


Built  a 

T»ttd 


310 


a^ft  PCS 


315 


DESCRIPTION 


MASTER  I/O  WITH  CLOCK 


PRICE 


$59.95 
$24.95 


MODEL  310  ACCESSORY  BOARDS 


320 

330 
340 


325 


A  lo  D  and  D  to  A  convefter 

Wireless  control  system  |BSH"*> 
Solid  State  AC  Re  Pay 


$47.95 
SI  9  95 
$09-95 
$19.96 


Si^ECIAlFZEO  f>ARTS  FOB  MODEL  3t5 


3t6 
3t7 


~''-     edge  connector,  46  pfo  w/key 
I  iM^< v^ft  -C  arH)  crystaJ  (te^ted)^ 


S  4.S5 
S12-95 


California  residents  add  6%      Shipping  and  hand krtg  S  3-96 


zasg^a 


12 


31 


99 


Send  self  addressed 
stamped  envelope 
for  catalog. 

VISA/MASTERCARD 


JK  AUDIO 


P  O-  Bo*  3295 


(61 


Eftcandido.  CA  9202&-0830  j 

9^   y4T-5l32   i2A  Hr    Order  Lme?] 
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CHAMPAGN 


RTTY/CW 


'WJ- 


-  if 


7  *■ 


#J 


-*SJF' 


>t 


\ 


^- 


^^nfifW^^ 


-1  Computer  Patch™  Interface 

The  AEA  Model  CP-1  Computer  Patch""  interface  will  let  you  discover  the  fastest  growing 
segment  of  Amateur  Radio:  computerized  RTTY  and  CW  operation. 

When  used  with  the  appropriate  software  package  (see  your  dealer),  the  CP-1  will  patch 
most  of  the  popular  persona!  computers  to  your  transceiver  for  a  complete  full-feature 
RTTY/CW  station.  No  computer  programming  skills  are  necessary.  The  CP-1  was 

designed  with  the  RTTY  neophyte  in  mind,  but  its  sophisticated  circuitry  and  features  will 
appeal  to  the  most  experienced  RTTY  operator. 

The  CP-1  offers  variable  shift  capability  in  addition  to  fixed  170  Hz  dual  channel  filtering. 
Auto  threshold  plus  pre  and  post  limiter  filters  allow  for  good  copy  under  fading  and  weak 
signal  conditions- 
Transmitter  AFSK  tones  are  generated  by  a  clean,  stable  function  generator.  Plus  (+)  and 
minus  (-)  output  jacks  are  also  provided  for  CW  keying  of  your  transmitter.  An  optional 
low  cost  RS-232  port  is  also  available.  The  CP-1  is  powered  with  16  VAC  which  is  supplied 
by  a  117  VAC  wall  adaptor  included  with  the  CP-1. 


Ogmputer^PlI^"  HE'H*' 


"Tl»«'-^^fc*i!ITrj,n 


^■*iaK4n 


j*.itio^ 


,„driL.im4dv 


Please  write  AEA  for  more  detailed  information  on  the  CP-1  or  better  yet,  see  your  favorite  dealer 
and  compare. 

Prices  and  specifications  subject  to  change  without  notice  or  obligation. 
ADVANCED  ELECTRONIC  APPLICATIONS,  INC. 

P.O.  Box  C-2160,  Lynnwood.  Wa.  98036  ^zso 

206/775-7373        Telex:  152571  AEA  INTL 


Brings  you  the 
Breakthrough! 
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CALL  LETTER 

HATS  — T  SHIRTS  ^w 


101  &  Elm  Si»ii,  Sum  4  Ptmiborw^,  HH  03458 


HATS 

Only  $6 

HAT  COLORS 

RdVBl  Skw    l^avy  Sliw 

Rad  Ookl  Gresfi 

Am  (hi*  hM  Fta  Jlfl    Wvfwi 


I,v 


AlKPS. 


r 

i^ 


LINE  1 


IMBX 


ClfiCLEOffEOfTHEDESIGKSABOVt 


I    III    I    I 


H2NSD 


OR 


MIT   ITATES 
13  SHI 


II  I  II  I  M  I 


nrn 


n: 


KtJTE"  Ifufi  Mi^iitrtium  *  t«F^  <if  U  Snriilf  LettriT  Prr  Lm* 


.    i     J t 


T  SHIRTS 

dnItSB 

5H1RT  SIZES 

Adult :  Sm  Med  Ur^a  KiMW 

ChiW  ^  24  E-a   113-12  14  16 

SHIRT  CO  LOUS 
Lft  Blut    Tan    Wht/BhM  Trim 
mttyiUd  Tnm 


(ijy*,  (;L>tMc^»,  i^otivtmion^  oi  injf  other  acltviiy, 

tho  cjrr}  your  own  penati^l  mcsb^r.  Impntir^ 
an;  pcrioAiiinti  tiuf  ciiaranti^ci]  not  fo  f»dr,  pec3  or 
duififc.  Of4«r  1^  or  mopr  imS  w«  «dl  fepfi>dkj>c« 
your  own  fetnaness  or  flut^  lufo  FUEE.  Rcmcmhcr, 
crery  tttti*  t4B  h-ave  je  DU'fttmi  name  or  mcsijfc 
ia  .iiltJtiiKiin  tu  j^our  logo,  Imprtnli  iiv  leneraictl  by 
computer   lor   tolMl    ftiMihiiity   anU   F\ST  service 


CALL  LETTER  HATS 


101  flc  Elm  StT««t  S^Jltt  4 


PetBrbar<7uQh.  tlH  0345B 


Name 

Address 
City 


Phone 


—  State 


Zip 


Ck  D  Mone^  Order  □  Charge  Card  O  * 

Signature  To  Validate  Order _ 

ORDER  BLANK  ^^^  Add  S2  To  Total  For  Shipping  Cliarges 


Exp.  Dste 


HOME   BREW  "THE        SOUTHERN        CROSS" 

ONE      Qf      THE       MOST        EFftCTtVE.     StMPLE  »     »TRO«0        AND        INEXPENSIVE* 

TWO       ELEH'EKT        MULTI    -    BAND 

QUADRICUBE        ANTENNA 

iXTiiAoeDtNAitf  an   PEHrtmMAMCE    roEAi    Fon    so -is    aiio  id   meto    bands, 

THE     TOTALLY    #1.  AS  TIC     HATEftlAL    asTftUCTURE      OF      TItlAMGilLAft      SMAPE    THAT 
^iATCNEfi      aear^CTLf       THE      ELECTADNIC         REClUlltCHEtlTa  ,     LENDS        TO 
STRlJH>ITf  0«m«AD      DESIWl       THAT      flE1>UCE3      L0SSE9.  5tllPUFI£S   A&JU9T14ENTS  I 
3tft£iMITliEI«$      caNSIDE*A»LV        THE        JUTENNA  MATEftlALS       ItEOUIRCQ     AflE 

OBTAINABLE      IH      AL.I*aaT       AHt       LOCAfJTY.       COHPt.€TE        DEJCBIPTIQI*,      ElflA- 
«tf«Q»       AND      ALL      NECE4SAJIT        INFOHHATION       TO       PaiLD     IT,    tN      iNOLtSH 
on      SPANISH,      Am     MAttia        TO        ANT        COUNTflY  |20    U.S,  CHECK 

CASHABLE    Ik    u  s    A       TO      A.     LASCURAJN  PINO       N*»    S9 

MEX      or        0(030         MEXICO      *^214 


HAME 


20  MHz  Dual  Trace 
Btjiit-in  Componenl  Tester 
XT  Operaiion  (11  ftaim) 


•  2x  ?0  MHz,  Max  2  mV/cm 
•Tlrnebase  4D  ris  -0.2  s^cm 

•  If igger  Sandwidth  30  Mbz 


-^133 


RF&9 


iSd€^€>: 


DEKRY.  N-H.  0303S 


WARNEK  HILL 


(eoaj  434r-5371 


>S#ff  ifsr  0/  Ad^emse/s  cui  page  ?  f4 


Daisy  wheel  quality 
without  daisy  wheel 


expense 


I 


You  nt-ed  the  qualit>^  print  that  a  daisy  wheel 
printc^r  provides  but  the  thought  of  buying  one  makes  your 
wallet  wilt.  TKe  Seiearic^^  Imerface,  a  step-by-step  guide  to 
interfacing  .in  IBM  Selectric  I/O  Writer  to  your  inicracom- 
puter,  will  give  you  that  quality  m  a  fraaion  of  the  pric;e. 
George  Young,  co-author  of  Microcomptiimg  magazine's 
popular  "Kilobaud  Klassroom"  series,  oflfcrs  a  low-cost  al- 
ternative tL">  buying  a  daisy  whed  printer*  ^,^, 
The  Selecaic^^  ImerfacB  includes:  I  i, 

•  step-by-step  instructions  / 

•tips  on  purchastng  a  used  SeleoricT^*  j 

•information  on  various  SclectncTvt  models,  in- 
cluding the  2740.  2980,  and  Dura  104 1       I 
•driver  software  for  Z80,  8080,  and  6502  chips 
•tip6  on  interfacing  techniques        '|  | 

With  Tfkf  Sekctric  Interface  and  some  background  in  elec- 
tronies^  you  can  have  a  liigh-i^uaUty,  low-cc^,  letrer-quati- 

t>'  printer.  Petak  not  included. 

I 

Credit  card  orders  call  TOLL-FREE  l-«X>258-5473.  Or 
mail  your  order  with  pavTnenr  plus  $L50  shipping  and 
handling  to^  Wayne  Green  Inc*  Attn:  Retail  Book  Sales, 
Peterborough ,  NH  0  3458.  |  f 

Dealer  inquiries  invited.  ).    <t  1  ^    Ct*^ 

ISBN  0-89006^5 14  1 28  pages  Ip  1  Z  *  "  / 

■^^^m.       -^^^r  -^^^^      -^^^^rm-      t  ^ ^       ^      ^^^^^  ^^^^^^     *^^B*-      -^h^b—         ■■ 4°       -^B    -^"^       '■ ~ 

D  Y^,  1  warn  Selectric  Interface  (BK7388).    &idoscd  b  $12,97  per 
copy  plus  $L50  for  shipping  and  handlirtg, 

n  MASTER  DVISA  '  DAMEX 


I 


Card      #_ 


Expires 


Signature 
Name   


Address 
City  _ 


^ate  and   Zip  ^ . 

AH  ofdcn  fliipprd  UPS  if  oarapletc  «mrt  xkbctf  4  p**«. 


33566S 
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LICENSE  EXAMINATIONS 

Reprinted  from  ihe  Fet^er^!  R&gister, 
the  fol rowing  (s  the  lexl  o1  me  FGG's  pro- 
posed rule  which  would  turn  hcense-ek- 
amiRail&n  rosponsibiiUl^a  over  to 
amateurs , 

PAUT  0-iAIIENO£Dl 

Parl»  0. 1  ftnd  07  or  the  CoRiiiusston's 
Rules  am  am«nd<»d  as  fallows' 

t  Paragraph  (at  of  S  0.4KI  b  fi?viMd  to 
read: 

§  0.4B3    Applications  tor  a^matirur  or 
commercial  radio  operator  Ncenioi. 

fa|  AppliculU>n  For  a  new  or  upgnaded 
dmaleur  opflfiilor  Ikcns*  sHhII  h¥. 
&uYim\U^d  to  Ih^  PXiimmers  prior  to  the 
e^Lemmation  {S^e  5  97  26).  The 
f^^iiimini^rs  ar«  r«^quifi?d  Id  submit  thp 
cipplications  of  persons  paiiing  ibpir 
respect  I  v(f  ffnd  mi  nations  to  the 
ComniissiQn  ffor  Ncmcc  Clasn  operator 
liEafns'T's)  or  to  the  Votunleer-EKammer 
Coordinator  (for  all  oib^r  Amar»ur 
operator  licenses).  All  cither  appUf^iiliDns 
for  amateur  i^dio  licettses  shall  tie 
submitted  lo  the  Federal 
CDmniunlr.ahoria  Comfnisiaitjn. 
CeUysburg,  PennsylvanU  17^25.  Only 
or^e  copy  of  the  applicalion  in  required. 
■         ■         *         p         • 

2.  A  nt'w  §  0  444  is  added  to  read. 

f  0.404     Amitfur  radio  opciralor 
e](aminat>on  pOfnlt. 

Generally,  examinalions  for  amateur 
radi^  qperaiut  licenses  shall  be 
administered  at  locations  and  titnv% 
specified  by  ^un  leer  exam  inert  When 
tlie  FCC  conducts  examiiiatioTit  for 
amateur  raduo  operator  ticcnst^p.  they 
shall  take  place  at  locations  and  limts 
desigiiiited  by  the  FCC. 


3.  The  heading  of  §  0.485  is  revised  lo 
r^ad: 

§  0.4A5    Commerciat  radl4i  op«ritor 
aKJiminatkKLt. 

•  •  i  *  i 


PAflTl»[AII£HDEDl 

4  Paragraph  {al  of  {  1.912  ts  revised  lo 
read" 

§t.t11    Wtwre  apf»li<;atk»n«  v»  to  l>«  ftt«4. 

(a)  Applications  for  any  class  of  new 
or  upgraded  amateur  operator  license 
shall  be  submitted  lo  the  eKamincrs 
prior  tt>  the  examination.  [See  §  97,28) 
The  examiners  are  ri^quired  to  submit 
the  f»pp!lca lions  of  persons  p^issing  their 
respective  exammationf  to  the 
Commission  (for  Novice  Dass  operator 
licenses)  or  lo  the  Volunleer-Eicaminer 
Coordinator  (for  all  olher  Amateur 
operator  licenses].  All  other  applications 
for  amateur  radio  licenses  shall  be 
si^bmitted  to  the  Federal 
Cummumci^tions  Commission, 
Gettysburg.  Pennsylvania  17325.  Only 
ont  copy  of  tlie  applicalion  is  required. 

«  '*  4  -1'  ■■ 

%.  Puragraph  [e)  of  |  1  925  is  revised  to 
reesd: 

1 1.93$    A  ppJf cation  lor  ipvelaf  temporary 
authorization,  temporary  p«rmltk  temporary 
operating  Soltioritv.  OJ*  inter'lm  am^tvur 
permit 

{f\  Upon  s^nressful  completion  of  an 
Amattriir  Radio  ^n'lce  operator 
e?!,  a  mm  at  ion,  an  applicant  already 
licensed  i^  the  Amateur  Radio  Service 
may  operate  his/her  amateur  radio 
stjtion  pending  issuance  of  bis /her 
permanetil  amateur  station  and  operator 
licenses  by  the  Commission  for  a  period 
of  90  diiys  or  until  issuance  of  the 


y 


pcrniiineiit  operator  and  station 
bceriMS.  whichever  comes  first, 
con^itften!  with  the  rights  and  pnvitcgin 
of  the  higher  operating  class  for  which 
the  applicant  has  pasted  the  appropriate 
pj^aminationt^h  provided  ihat  the 
dpplicant  n^tains  the  certificatt:[s)  issued 
by  a  VEC  for  successful  completion  of 
the  eKamination(s)  at  the  station 
location,  and  provided  thai  the  applicant 
Lises  an  identifier  code  provided  by  a 
VI'IC  as  ii  suffix  lo  his/her  present  chII 
sign. 

9  Section  t.S34  is  revised  to  reiid: 

f  tj034    Pfoe#dur»  with  mpect  to  amateur 
radio  o^^ratof  i*cenae. 

Each  i^andidate  For  an  amateur  radio 
license  which  requires  the  applicant  lo 
|i«ss  one  or  more  examination  elements 
must  present  the  examinerfsj  with  a 
properly  completed  FCC  Form  610  prior 
lo  the  examination.  Upon  completion  of 
(he  exam  I  na  I  ion  <  the  examiner[s)  will 
immediately  grside  the  lest  papers.  If  the 
nppiicant  is  successful  the  GKamlncr(a| 
will  forward  the  candidate's  applicalion 
loi  (I)  The  Commission's  Geilysburg, 
Pennsylvania  facility  for  an  application 
for  a  Novice  Class  operator  licens^e^  or 
|2)  a  Volunteer -Examiner  Coordinator 
JVEC)  For  all  other  daises  of  operslor 
licenses.  A  VEC  will  then  issue  4 
certiricaie  for  successful  completion  of 
an  amateur  radio  ofwrator  examination, 
and  will  forward  the  application  to  l]ie 
Commission's  Celtysbur^  Pennsylvania 
factlily. 

PAftT  97— 1  AMENDED} 

7.  New  ^  97.Zfi  ti  added  to  readi 

$  97.2s    Examination  procedure. 

(a J  Each  examination  for  an  amateur 
radio  operator  license  shall  be 
administered  at  a  location  and  a  lime 
specified  by  the  examiners, 

jbj  The  examiners  must  be  present 
and  obserrin^  the  candidate  throughoiit 
the  eriltre  examination 

ffi)  The  exafninen  will  be  rESponsible 
for  the  proper  conduct  and  necessary 
«uperv|Sioti  during  each  examirtation 

[d)  Each  candidate  (or  an  amateur 
radio  license,  which  requires  the 
Jipplicant  to  pass  cme  or  more 


For  hams  with  llmfttd  space 
and/or  budget  who  want  trl- 
band  pefformartc^. 


Look  to  Mosley  for  rotating  dtpoles.  wire  dipoles.  and 
verticals.  All  are  fated  for  full  legal  power.  The  TA-31  ro- 
tating d^pote  cari  later  be  expanded  to  the  world  famous 
TA-33, 

See  your  dealer  or  write  factory  for  catalog  of  Mosley 
antennas. 
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4610   N.    Lindbergh    Blvd. 
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examination  elements,  must  preient  the 
examiners  wtlh  a  properly  completed 
FCC  Form  QIO  prior  to  the  examination 

(e)  The  eandidDte  shall  comply  with 
the  Instructions  given  by  Ihe  exa miners. 
The  exjimitteii  mtist  tiBniediaif»)y 
ferminjjite  ihe  exdinination  upon  fjiilune 
of  the  caiidNddte  to  comply  with  the 
exsminei^'  ioKlruclions. 

(fl  Al  ihf!  I'ompietion  of  the 
itxfimirtatiLm,  the  liiirididjitG  shall  riiturn 
all  li*st  papers  ta  the  examir^eirs. 

fl.  SerHon  97,27  is  revised  to  rcud; 

i  97^7    Examlnatkifi  preparation. 

{a|  Each  Novice  code  tesi  1^'       -^nt 
If  A))  shall  be  prepared  by  tht  la  dimmer 
The  exammer  must  hold  an  Amateur 
Extra,  Advanced,  or  Ceneral  Ciass 
Operator  license,  Hie  test  shall  be  su>ch 
as  lo  prove  the  applicant's  ability  to 
send  correctly  by  hand  and  10  receive 
correctly  by  ear  texts  in  the 
intettiHtiona!  Morse  code  at  the  rate  of 
five  (5)  words  per  minute.  Subjects  for 
this  Dode  test  may  include  the  twenty- 
six  letters  of  the  alphabet,  the  numc-rals 
Q-3,  Ibe  period,  the  comma,  the  question 
mark.  Aft.  SK.  BT.  and  Dl^. 

(b)  The  gerteral  code  tesI  and  the 
expert's  code  teat  (Elements  t[B)  and 
l(C]i|  shall  be  prepared  by  the 
examiners.  The  test  shall  be  such  ss  to 
prove  the  appH cent's  ability  to  send! 
correctly  by  hand  and  to  receive 
Qsrrectly  by  ear  texts  Ln  the 
International  Morse  c^de  at  not  lei* 
Iban  the  prescribed  speed  Subiects  for 
these  code  lesis  may  include  the  twenty- 
wt%  letters  of  the  alphabet,  the  numerals 
O-^.  Iheperiod.  the  comma,  the  question 
mark,  AR.  SK,  BT,  and  DS. 

(c)  Each  written  teat  for  the  Novice 
Class  operator  license  shall  be  prepared 
by  the  examiner.  The  tast  shall  be  such 
as  to  verify  the  candidate's  knowledge 
of  each  general  subtecl  area  listed  for 
the  Elemenl  3  test  in  the  Commission'* 
Study  Guide  fvr  the  Amateur  Rodio 
Operoiot  Uctnse  Examinoiiona  [PR 
Bulla  tin  l(K!S.  latest  date  of  issue),  but 
need  not  be  limited  to  the  llsl  of 
i^iwslions  approved  by  the  Commission 
for  Element  2  {PR  BuUetin — ,  latest  date 
of  isaijLeJ. 

(d|  Esch  written  test,  except  for  the 
Novice  Gaas  operator  license,  will  be 
designed  by  the  Federal 
Commtini  cat  ions  Commission  (FCGli 
The  FCC  will  select  quesliona  for  each 
test  horn  the  list  of  questions  approved 
by  the  Commission  (PR  Bullelln  -^1 
latest  dote  of  liiue).  Volunteer* 
Examiner  Coordinator  (VEC^i)  and 
Amateur  radio  operalors  may  luggesl 
questions  to  be  incbded  on  this  list  by 
aubmiltiog  them  in  acoofdance  with  the 
fnstTttetiorLi  m  PR  Bulletii]  1035,  VECs 
and  Amateur  radio  operators  hotding 
Amateur  Extra  Dssa  licenses  may 
lybmlt  questtoni  for  any  written 
examination  element.  Amatei^  radio 
operalors  holding  Advanced  Qass 
Ueanees  may  only  submit  questions  for 
Element  2  and  3.  Amateur  radio 
operators  holding  General  Class  or 
Technician  Class  licenses  may  only 
submit  questions  for  Element  2.  For  any 
given  written  examination  element,  the 
percentage  of  questiona  on  each  subject 
shall  be  specified  in  PR  Bdletin  1015, 

B.  Section  97^  is  revised  to  read: 

§  Wr^    Ejtam^tit^Ofi  acfendntetrattorL 

(a)  Unless  otherwise  prescribed  by  the 
Commission,  each  examinatioa  for  an 
amateur  radJo  operator  Hcflfiae  (except 
the  Novice  Class  operator  license)  shall 
be  administered  by  three  accredited 
volunteer  examiners  [see  $  97.30).  Then 
will  be  a  team  chief.  The  team  chief 
must  hold  an  Amatflur  Extra  Cldss 
operator  license.  The  other  two 
accredited  volunteer  examiners  must 
hold  Amateur  Extra  Class  operator 
iicensesn  unless^  fl]  They  are 
administering  telegraphy  element  1(A)* 
in  which  case  they  may  hold  Amateur 
Extra  Class.  Advanced  Class  or  General 
Oass  radio  operator  licenses,  or  12 j  ihey 
are  administering  writtexi  examination 
elements  2  or  3.  in  whi<ii  case  they  may 
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h6\d  AmAteuF  Extra  Ctasf  w  Advanced 
Obis  radio  aperstor  liceiuca. 

(b)  Uaietft  otherwise  prescribed  by  tbs 
CovBDlitioDt  each  e^taminstlon  for  the 
Hcivlce  Clasa  operator  licenne  shall  be 
adminiatei-ed  by  one  volunteer 
axaniiner.  Tha  examlnar  doas  not  have 
to  be  accredJIed.  The  volunteer 
ejuuniner  ^ust  hotd  a  current  Genera], 
Advanced  or  Amateur  Extra  Ob  1.9 
Ofiera  tor  license  isi  ued  by  the 

{c}  Each  team  chJef  ihaU  maintBUi  a 
lecord  of  each  exanvination  he/she 
adminifliers.  This  record  shall  be 
tnaintajned  in  tbe  team  chief  ■  station 
records  for  one  year  following  the 
adminlstTBtion  of  the  examination.  TfalB 
iecord  shall  be  made  avaDable  to  the 
CommisBion  upon  request.  The  record 
aha  11  include: 

(1 J  Candidate's  name  and  address; 

{2)  Candidate's  amateur  radiu  station 
call  itgn  (If  any];; 

(3)  Examination  lucatiDn  and  dale 
administered: 

(4)  The  examination  papers: 

(5)  The  examination  grades;  and 
[fl]  Names  of  other  examiners  also 

administering  the  examination. 

(d)  Upon  completion  of  ihe 
examination,  the  examiners  ihall 
unmedia^ely  grade  the  test  papers. 

(«J  When  the  candidate  does  not  sooiv 
a  passing  grade  on  an  examination 
element,  the  examiners  shall  so  informs 
the  candidate  and  return  the  application 
{flee  I  ^.26 J  to  the  candidate. 

(f)  When  the  candidate  scorL's  a 
passing  grade  on  all  examination 
elements  required  for  the  class  operator 
Ucenae  901^11  (iM  |  97.23).  the 
examiners  shall  certify  to  the  fojloiving 
tnfurmaiion  on  the  candidate's 
applicarion  form  {see  (  97.26}: 

UJ  Exaniiiiers'  names,  addresses  and 
amalettT  radio  station  call  signs; 

[2j  Examiners'  qualifications  to 
adtniniftter  the  examination  (see 
§  Sr.aO);  and 

(3J  Examirifirfl'  signed  slalements  that 
the  applicant  has  passed  the  required 
exAminalion  elements. 

{gj  Within  ten  days  of  the 
administrabon  of  a  successful 
examination  for  the  Novice  Class 
operator  ii cense,  the  examiner  shall 
submit  the  candidate's  application  lo; 
Federal  Communicatians  Commission. 
Gettysburg,  Pennsylvania  17325. 

(h)  Within  ten  days  of  the 
administration  of  a  successful 
examination  for  the  Technician* 
General  Advanced,  or  Amateur  Extra 
Class  operator  license,  the  examiners 
shall  submit  the  candidate's  application 
to  SI  Volunteer — Examiner  Coordinator. 

ta  A  new  §  97.29  is  added  10  read: 

1 07^    lEHsmlnatton  grading. 

(a)  Each  exammtitign  element  shall  be 
graded  separaldy  by  the  examiners- 

(b)  An  applicant  passes  a  written 
^Kaminaliou  if  he/she  answers  at  leaat 
74  percent  of  the  questions  correctly. 

ic}  An  applicant  passes  a  code 
element  examination  if  be/she  proves 
his/her  ability  to  send  correctly  by  hand 
■nd  to  receive  correctly  by  ear  texts  in 
the  international  Morse  code  at  not  less 
than  the  prescribed  speed. 

11.  A  nevir  i  ^.'AO  is  added  to  r«adr 

}  V7.30    yalunt««r  ti»niln«r  re<|ulrafTwntav 

(■I  Each  volunteer  examiner 
administering  an  exominalion  for  an 
amateur  radio  operator  license  must  be 
at  least  IS  years  of  a;^  and  unrelated  to 
the  candidate. 

(b)  Any  person  who  owns  a 
aignificant  interest  in,  or  is  an  amployee 
of*  Hny  company  or  other  entity  which  is 
engHged  in  the  manufacture  or 
diBtribullon  of  equipment  used  In 
connection  with  amateur  radio 
tnms missions,  or  in  the  preparation  or 
diitJibution  of  any  pubbcatton  used  in 
preparation  for  obtaining  amateur 
itation  operator  licenses,  is  ineligibSe  to 
be  a  volunteer  examiner. 

[c\  Each  volunteer  examiner  shall  be 
uncompen sated  forhis/hef  services. 

*^.See  Ltst  of  Advmttsers  on  pag&  114 


fd}  Each  volunteer  examiner 
administering  an  examination  for  the 
Technician,  CeneraL  Advanced  or 
Amateur  Extra  Class  operator  Ucens« 
must  be  accredited  by  the  Volunteer- 
Examiner  Coordinator  {see  Subpart  I). 

t  «7.31    rnaawYad) 

12-  Section  97.31  isiemoved  and 
reserved. 

13.  A  new  Subpart  I  Is  added  to  Part 
97  to  read^  as  follows: 

Sybparf  I— Voi«rit*#f-€K«»in«r 
Coordinators 

Gfluar^ 

^.SOl    Purpose. 

07.503     DefmitldnB, 

gi7.5q&    AppI  I  cabiiity  of  mles. 

Vdustcer-Ejcaniiziflr  CbardliiAlor  FuactloM 

S^Jlt    Afreernent  FKjuired 

S?h513    Scheduling  of  ex4 mi nstians. 

W^l&    Comtiinalias  voliLDleer  exsnuDenL 


admfniaters  examinadoni  to  appTlcsnts 
Ipt  amateur  radio  operator  Hcensea  [see 
%9730}, 

g«7.5a$    App(tC«tMWy  of  ru^H. 

TtiAts  mlet  Apply  to  each  entity  that 
serves  as  a  volunteer  examiner 
coordinator^ 

VolcialaeT'Exaniiaafr  Cocmfmator 
Functions 


questions  of  th*  volimtetr's  intepily  or 
honesty  could  compromise  tbe 
exBjntD«tloa(iK  Off 

[el  TIte  VEC  deteimliseft  that  oo 
additioiul  voiuntaets  an 


07.517    Wriitten  exsniinalkitu. 

W.SZ1     EvaluKtiaD  of  {^ueBtiopj. 
0f  .5^3     LdBntlBcaiiQji  of  appLicants  pw  wing 
f  xamina  d  ons- 

Auth^witr  47  VS,C  t54(i|  and  303Crl, 


The  ruin*  in  this  subpart  are  daaigned 
to  proyida  for  the  estabUshmeiit  of 
volun(A0r-€XAiidner  coord  ttu  Ion  lo 
coordiojte  the  dforta  ot  voltmteer 
exanuEian  in.  pieparinf  and 
adminisftwing  axaminaiioaa  for  unalew 
radio  oparsilor  bcsues. 


For  the  pnrpoae  of  this  subpart,  the 
foElowinff  definition  J  are  applicable; 

(a]  Votunte9r^Kamin0r  €t}Qrdrniit&r 
(VECJ.  An  entity  which  has  entered  Into 
an  Bgreamant  with  the  Federal 
Coc&munl cations  Commission  lo 
coordinate  the  efTorts  of  vohmteer 
examinerm  Id  iirepaHng  and 
adsitiiistBtlttg  examinations  for  amateur 
radio  operator  licenses. 

(bj  Voiuntect-exomm^r.  An  omatew 
radio  operator  who  prepares  or 


1%JM% 

No  entity  may  serve  aa  •  VBC  until 
that  entity  has  eniered  into  a  wntien 
agreement  with  the  Federal 
Commuoica lions  CommiiiBion  to  do  ao^ 
The  VEC  must  abide  by  the  terms  of  that 
agreemeoL 

$  97.513    SctHxduhng  ol  examtnatton. 

A  VEC  will  coordinate  the  dates  and 
ttess  for  scheduling  examinatLons  [see 
§97.26)  throu^out  the  areas  where 
communications  are  regulated  by  the 
Fedt'ral  Communica lions  Commission.  A 
VEC  may  also  coordinate  the  scheduling 
of  testing  opportunities  at  other  places. 

§  97. S 1 5    Coordinating  volunteer 
•Kaminarm^ 

A  VEC  will  accredit  amateur  radio 
opera tors^  Ucenfted  hy  the  Federal 
Dommum cations  CommiiskirL.  as 
volunteer  examiners  (see  |t7.30|.  A 
VEC  wiil  seek  to  recruit  a  broad 
representation  of  amateur  radio 
opera iors  to  be  volunteer  examiners.  A 

VKC  may  not  discriminate  in  accrediting 
volunteer  e^uiminert  on  the  basis  of 
race,  aex,  religion  or  natiocia]  origin.  A 
VEC  may  titA  refiiae  to  accredit  ■ 
voliioteer  on  the  basis  of  membea^hip  in 
an  ftmalear  ndio  of^^anizatioti.  A  VBC 
may  refuse  to  accst^t  an  amalenr  radio 
operaior  ▼oluntnanug  lo  be  an  cxAnunar 

i£ 

(a)  The  volunlaer  examiner  does  not 
meet  mini  mom  statutory  quaiilicationa 
or  mimmym  i^ualiBcations  aa  pcescnhed 
by  the  rulea: 

(bj  The  FCC  refuaet  to  acospl  the 
volnntuy  and  Boooapcnaatad  Mrvicas 
of  tlia  vcdimtser  exunroer: 

H  The  VEC  deterstmea  ^t  th« 
voltiotaer  is  nnt  oompetsnt  to  p^aim. 
the  functinn  for  whidi  he/tlia 
voUinteered: 

[d]  the  VBC  detanmoes  that 


}«7.9t7    Written  •wmmation*. 

A  VEC  will  assemble,  print  and 
die  tribute  written  exaniiiutiocLa 
designed  by  the  FCC  Is^^e  497-27|d)). 

f  97.519     E*«nitni11o«l  pn^oeAna. 

At  the  completion  of  each 
examination,  a  VEC  will  collect  the 
candidates'  application  formtf  and  test 
results  from  Ihe  volunteer  examiners 
(see  4  9?,2fi(h)).  A  VEC  will; 

[a]  Make  a  record  of  the  date  and 
place  of  the  teat:  the  names  of  the 
volunteer  examiners  and  their 
qualifications:  the  names  of  the 
candidates:  the  test  results;  ao<i  related 
informatiou. 

(bj  Screen  the  application  for 
completeness  and  au Then. ti city. 

(cj  Forward  the  applicatioa  to;  Federal 
Communications  Commission*  Licensit^ 
Division,  Private  Radio  Bureau, 
Gettysburg*  Pennsylvania  17325. 


{  97^21     iveltHllsn  ol  quvaHofia. 

A  VEC  will  be  expected  to  evaluate 
the  clarity  and  accuracy  of  examfnation 
questions  on  the  basis  of  experience, 
and  to  bring  amb^ous  or  inaccurate 
questions  to  the  attention  of  the 
Commission^  with  a  retrommendaitofi  on 
whether  to  revise  the  question  or  to 
delete  the  question  fropm  the 
Commission's  list  of  approved 
quesbona. 

f  97^23    hlwiUn&attpn  of  appWeants 
p^Ming  axamUnationah 

(a)  A  VEC  wiii  issue  a  ciertificale  for 
successful  completion  of  an  amateur 
radio  operator  examination. 

(b|  The  VBC  issuing  a  certificate  for 
successful  completion  of  an  examination 

will  establish  a  unique  Identifier  code 
for  each  teating  session.  The  identifier 
code  will  be  appeodad  ss  a  suffix  to  the 
licensee's  call  ti^  (see  |  S7,M(f)^ 


AMTOR 

AMTOR.  the  new  efror-free  digital  trans- 
mi  ssf  on  me  mod.  tias  been  ihe  subject  of 


>:\> 


^M^4^ 


NEMAL  ELECTROHICS 

COAXIAL  CABLE  SALE 


.<^^ 


^^Mvt^ 


^ 


.<^^ 


^^ 


POLyETHyiENE  DIELECTRIC 
RG213  nonconiamlnating  95%  shot  Id  mil  spec  36«/tt 

RG1 74/U  mil  spec.  96='/d  st^leld 10e/ft 

RGI  1Li  96'','o  shield.  75-Dhm  mil  spec 25e/tL 

RGeU96%  sfiheld.mJisp^C.  .    .  $27.95/100 IL Of  31(/tL 

RGeA/U  double  shUetd,  75-onm .... .*....  2S«/tl, 

RGSaAU  BJrafKtod  mil  spec 12trtt. 

RCSa  mj«  spee,  16^  stueW. . . , . , 1 1cm 

LOW  LOSS  FOAM  DIELECTRIC 

RG8X 95%  shtaid {blacK  wtiite or grayK...  S1 4.9S/1O0  tl 

17C/I1 

18c/ rt. 
07«/ft. 
.lOcfft 
!  Of/ft. 
31C/rt 


RGaU-20  ft.,  PL  299  ea.  end , . *4  95 

RG214Udbl  stiver  shield.  50  ohm S1.3S/iL 

too  tt.  RGdU  with  PL  2S9  on  aach  and  S105 
BELDtN  Coajt  in  100  ft  rolls 

RGSSU  irSZOI  S1 1.95 

Grounding  strap,  twavy  duty  tubular  brakt 
3/1i  in.  tinned  coppa<  tOc/ft. 

3^  in.  ilnnad  coppw^  30citL 


CONNECTORS  MADE  IN  USA 

Amprl^nOl  -r  r2^3. .^..i.^...,ri.i«4'iiiit.«<i, f  9f 

PL-259  push  on  adapter  shalL... 10/S3J9 

PL25S&S0  239 .10/SS.B9 

Double  Mala  Con  nee  tor,..  „,...*«*.,..,.«.„,... SI.  79 

PL  256  Ocuble  Female  Connacior  .„...,„„ 9IM 

1  rt  patch  cordw^/RQA  type  plugs  eacti end..... 3m  .00 

Reducef  UGi75of  176 _. lOy^i.St 

UG2S5(PL259toBNC) ., .__  S3.50 

Elbow  iM3&9) , .. -^ ......  $1 .7S 


'■■L-^— >-«i-l-~l-B  t-hti  i  t-il  ■  m-wtm 


■■l"^»l«-lll-dflll'|hK'rillB-Bri 


RGaU  S0%  shield... 

RGSau  eo%  shield., 

RG58U  95%  shield. 

RG59U  100%  toil  shiald.  TV  type.    :  ..  J7n00  f1. 

RGSU  97%  shiajd  1 1  ga.  {equiv.  Belden  8214^    , 

Rotor  Cable  fi-con  2-  IB  ga,  6-22  ga.. 


■-■-^*4-«^  *»***  +  *+- 


.iddfL 


F59A  (TV  lypei „., , _. 10«2,1S 

UG  21  DiU  Ampheno^  Type  N  Male  \ot  RGB....  ...  S3.t>0 

BNC  UGflSC/U.  male..... .....^ SI. 25 

3M6  inch  MiNe  PSua  for  Collins  etc. ^..»..,.  Si,25 

UG273  BNC  to  PL-259 *...,,,,..  $3.00 

FREE  CATALOa 
COD  add  I1.S0— FLA.  Rat,  add  5%  Salaa  Tax 


r^4l2 


Connectors— shipping  10%  addM,  2.50  minimum 

Orders  under  saO.OO  adil  S2  00 
Catie— sttippmg  S3. 00  1st  tOO  tt.  S2.D0ea€ti  add'l  100  ft. 

1327  ME  119th  Street,  Dept,  RLO,  No.  Miami,  FL  33161     Call  (305)  661  5534 
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extensive  onttie-a^rtesiing,  until  r>ow  Off 
lim^s  10  moat  amateurs.  Tne  following  i^ 
the  text  oi  fhe  FCC'S  recent  ruling  witi^ 
permits  all  amateurs  to  u$0  AMTOR 

PAirr  97H  AMENDED] 

Part  97  of  (he  CommisalpEi'i  RuLim  end 
Re^ulalioni.  47  CFR  Part  dr.  ii  amended 

in  I  ^,&S,  paragraphs  (b)  and  (bj  are 
revised  to  tend  &a  follown: 

I  iTrQ9    Ot0iM  oowiinuniciitlofn, 

*  *  *  t  -w 

(a  I  The  line  of  the  digttal  oodea 
speciried  ifi  panfntph  fb}  of  this  fection 
LM  permjtied  aa  any  amateur  frequency 


wbefe  Fl  eiriission  if  penult  ted  subfeci 
lo  Ibe  fQllawiiig  rEi{Qiremeni«: 

(IJ  The  sending  speed  shall  ocrt 
exceed  the  following; 

(i)  300  baud  on  &^uendea  below  20 
MH2: 

[Ii)  1200  baud  on  &ei)ueodes  between 
za  and  SO  MHz: 

|ijj)  19.6  kilobaud  on  frequenciea 
between  ^  and  Z20  hf>i£ 

fiv|  56  kilobaud  on  frequencies  above 
220  Mi  Iz. 

(Z)  When  type  AZ,  Fl  or  F2  emisBions 
an  uaed.  the  radio  or  audio  frequency 
ahff!  (the  di Terence  belween  the 
frequetiiry  for  the  "mark"  lignal  and  thai 
for  the  "apace"^  signal),  a  a  appropriate. 
ahaJl  be  le«  than  90a  H^ 


f3)  When  type  A2  or  F2  emuEionf  ai* 
uaed,  the  highest  fundamental 
RMidulatmg  ^quency  timll  be  leia  than 
3000  Hx. 

(b)  Except  as  provided  for  tn 
paragrspb  (c)  af  thia  pectiott  only  the 
following  dt^tal  code*,  ci  ipedfiedv 
may  be.uicd: 

(1)  The  International  Telegraph 
Alphabet  Number  2  (commoni^r  known 
aa  Baudot);  provided  ^at  tmnatnJHBion 
ahull  conaiat  of  a  aLngle  channei  five 
unit  [start-stop)  leleprinter  code 
confomuAg  to  the  Intematiotial 
Telegraph  Alphabet  Number  Z  with 
respect  to  all  letters  and  numerals 
{inciiMling  the  tlant  sign  or  Erection  bair)!; 
howevef,  m  (he  "Hgures'"  poaitloTis  not 


utUfzed  for  numerab.  special  ilgitala 
may  be  employed  for  the  remote  cootrol 
of  receivmg  pfioiers,  or  for  other 
purposes  indicated  tn  this  aectiofi. 

(2)  The  American  Standard  Code  for 
Inform  a  lion  Interdiatige  (commofdy 
known  as  ASCU)^  provided  that  the  code 
shall  can  foot!  to  the  American  Siaadaid 
Ckide  for  InfonnatJon  Interchange  oa 
defined  in  AmeHcao  National  Siandardi 
Ensytute  (ANSI)  Slandafd  X3,4-10e& 

(:)]  The  International  Radto 
Consult  a  tjvc  Committee  [CCIR) 
Hecnmmendtition  476-2  (commonly 
known  as  AMTOR):  provided  that  the 
code,  baud  rate  and  emisajon  timing 
sbali  confonn  to  the  apeciiicationi  of 
COR  470-^  tlt?«l  Mode  A  or  Mode  & 
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2  filb  McrawavB  Ractlvtaii  Systnns 

The  new  Wfcro-System  features  a  machined  18" 
parabolic  reflector  for  maximum  efficiency,  a  linear 
feed-point  downconvertef  with  ceramic  high  pertor- 
mance  RF  preamplifier  transistor,  a  variabte  12  to  18  volt 
regulated  power  supply  and  50*  of  75!1  coaxial  down- 
lead, incfuding  a  3'  jumper  and  matching  transformer. 
The  Micro-System  includes  a  full  6  month  warranty. 

Micro-System  (MS-021) 

Micro-System  (MS-578) 

Micro-System  (MS'645) M79" 

Shipping  &  Handling;     USA  , .  .H"    AK,  HI  &  PR  . .  .'10" 


•159** 
•169" 


Data  SspYlca  Company 

^346      3110  Evelyn  Street 

Roseville.  MN  •  55113 


612-636-9469 


HAM  HELP 


I  neod  an  a^sernbly  manual  tor  !l>e  H^tli 
HM-102  HF  wattmet«r/swr  txidge.  I  will  pay 

rof  cac>yiny  00^1%. 

fra  liiHlaiiiiafi 

K)6o*229 

Commack  NY  U725 

t  mr\  interp^od  in  iocmtng  an  inrarcolta^ 
gjate  HF  net  for  t^^afflc,  technical  In  forma- 
tlori  oxchange,  or  othar  purposes.  Any  col* 
leQQ  radlq  clubs  Interested  in  jDJr^ing, 
plaase  contact  ma  far  Information. 

Timothy  O'l^All!  KA2NN0 

Pdytechnk  tnstitula  of  New  York 

Amateur  Radio  Club 

333JaySL,  B01662 

Brooklyn  NY  11201 

1  hav^  a  Roto  B^am  mtatormade  t^  Gof- 
doci  Specialties  ot  Chicago.  Kowaw^  I  do 
not  have  trie  Indicatot  nor  any  kiea  of  ivhat 
was  u$ed  with  this  gnil.  If  anyone  has  a 
diagram  of  i?ie  Indicator  or  ha3  th^  actual 
unit,  I  would  like  to  hear  from  you. 

Hanry  B.  Riant  W0DKZ 

41^  Hotly  Or, 

SanJo^CA95t27 

Does  anyone  Know  of  a  color  code  foe 
dioctes? 

tliOtga  Kitts  KA3IM0 

3&Oiwenlily  Rd. 

tawHlowR  PA  190$r 

I  need  tnlorfnaiion  on  hoiTie4>faw  rrmm- 
ory  expansions  for  tha  VIO20,  as  well  as 
RTTY  informati'On.  I  am  also  looking  tor 
remote  control  ^eads  and  cabling  for  3- 
6-MlHi  ARC'S  recolvers  and  trans  mil  tors, 

R,  F.  Cann  W4GBB 

1606  Loehwood  Or. 
Richmond  VA  23233 


I  need  tha  main  tuning  dial  knob,  pari  no 
NFS  22M2LA.  and  the  band  switch  knob, 
part  no  HPB  9KZLA.  for  the  HaAmmi  HRO 
5CXIQL  Pteasa  send  txith  prtce  Afla  p«yfTi«m 
lefms  I  woytd:  also  li^  to  hear  trqcn  anyone 
wtio  can  help  rne  maJffia  digtIaJ  roAlotit  for 
I  his  nec8fver. 

Carlos  A,  N.  Roxo 

R.  I^amalho  Ortigao,  36 

P  2750  Cascais 

Porlugal 

l  am  a  ham.  and  I  am  very  proud  to  tre 
one!  But  I  am  nor  proud  to  ba  confined  at 
Walla  Waif  a  state  prison  tor  40  monttis.  1 
would  li^  to  ash  oth^  hams  to  donate  any 
use6  etecironics  correspondence  couf^e^ 
s«M:h  as  CfE,  NRl.  ot  1C3. 

Benard  Drvw  WA7UyF 

2BT4Q7 

PO  Boji  520 

Walla  Walla  WA  9S362 

5W  A14 

I  nead  a  copy  of  tha  schamallc  and 
manual  for  the  Wabco  2015-1  CarrypfKine 
type  14HB1C  transceiver,  manufactyred  by 
Union  Switch  and  Signal  Division.  I  will  pay 
copying  cosis, 

Jim  Cadorat  VE6CNY 
10^  Edmontoa  Alta  T&K  3R4 

Can*cta 

f  fia^  trte  operator  s  manual,  but  I  would 
Uke  to  otjtain  it^e  full  documental  ton  lor  the 
AJ630  printer  lermjnat  I  would  a(so  iiiie  to 
know  sboui  any  modifications  for  the 
Heath  H-1 4  printer. 

Mike  Cebula 

8409  Portsr  Lane 

AleKandria  VA  22306 


CORRECT/ONS 


In  "euild  the  Deadeya  Olsh  Controllerr 
which  appeared  In  the  Aprii  Issue  of  73,  an 
incorrect  pari  number  was  given  In  the 
pan^  list  on  page  9t  The  two  t-l2  position 
switches  were  identified  as  Radio  Shack 
numt^er  257-163.  The  cotrect  identittcaiiofi 
is  Radio  Shack  number  275-1385. 

Aiwy  L  JankJns  WBAJIQ 

73  Stall 


In  the  results  of  73's  1si  annual  40^80 
phone  contest  on  page  105  o1  the  January, 
1983,  ^s^ue,  the  40-meter  singla-opefator 
champion  of  Norway  was  incorrectly  identi- 
fked  as  LA5YF.  The  correct  winnoj'  is  Bforn- 
Hugo  Atk  LA§Y  J.  Our  apotogies  to  B|of  n  for 
tfve  esTOf , 

Avery  L  Janhint  WB&ILG 

7:3  Staff 
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Transcript lor>s  of  the  CW  and/or  RTTY  r«- 
:«lving  tests  should  be  aubmltted  "as  re^ 
»lved  "  No  attempt  should  be  made  to  cor 
'ect  ipossible  transmi^ion  en^v9. 

Ttfne^  frequency.  ajKl  call  letters  of  the 
m^ntary  station  copied  as  wen  as  the  name, 
CaLJsign.  and  address  {Including  2\p  code)  of 


The  IndiV'Idyal  submitting  the  entry  must  be 
indicated  on  the  paQS  containing  the  mes- 
sage  test.  Each  year,  a  large  number  of  ac- 
ceptable dopies  are  received  with  Instjffl- 
difit  information.  Or  tt>e  neoessary  Infor- 
mation w&s  attached  to  the  tran^dpliofi 
and  was  sepafated,  thefeby  precluding  the 
isauanoe  of  a  certlticate^ 


Entries  must  be  postmarked  no  later 
than  28  May  1983  and  submitted  to  the  re- 
spective ml!ltafy  commands ^ 

Siatfona  <%py)ng  AIR  sertd  entries  to: 
A/med  Forces  Day  Test.  2045th  GG/DONJM 
Andrews  AFB  DC  20331. 

Stations  copying  NAM,  NAV  or  NP6 


send  entries  to:  Afm«3  Forces  Day  Tett, 
HQ,  Navy-Marlne  Coips  MARS.  4401  fyfes- 
eachusetts  Ave.,  N.W.,  Washington  DC 
20390. 

Stations  oopymg  WAR  setvd  entrio*  to; 
AnTi«d  Forces  Day  Test,  Commafl^Je*,  7!ti 
Signal  Command,  Attn;  CCNPOOX,  Fort 
RItchIa  MD  21719. 


LETTERS 


I 


MISSING  THE  BOAT 


] 


I  Ifiinh  we  (hams)  are  mlo^sfng  the  boat  on 
the  twd-GHz  band1  Thera  are  thousands  of 
2-GHz  do wnconva tiers  oul  there,  and  kit 
prices  are  cheap. 

I  would  like  to  see  ^Tmeone  conwout  In 
prtnt  In  Oon  transmrning  for  2  GHz,  how  to 
tHjild  for  communications  such  a&  ATV, 
etc.r  Of  see  some  advertiser,  like  Universal 
Communications,  come  out  with  a  simple 
transmitter — as  ii  said  a  long  t^m^  back  ft 
wotjld,  but  f^as  not  to  date. 

Keep  up  the  good  work  at  73,  ar»d  thanks 
for  taking  time  to  read  my  Vj -cent's  worth. 

Urry  H.  Ingrfim  WASWOX 
Aiiguala  KS 

We//,  it  migttt  mske  semi-ttonest  men  of  ttw 
2-Gfiz  cofiwrier  cmw^,  so  by  ait  means, 
ieVs  S60  soTTt^  irapsmittefs  for  the  tand 
We'/lputfish  'em.^Waynt. 


NEW  CONTEST  RULE 


1  read  with  great  intef  est  your  editorial  in 
ihe  December.  t38Z  tssue  of  73  and  agree 
with  you  in  taking  issue  with  ttte  Py«S9  OX- 
pedition  In  causing  ORM  over  a  lOO-kKz 
aegmenl  of  the  20-meter  band.  Vour 
positive  approach  and  suggestion  for  hoiv 
dling  the  pileup  is  a  good  one  and  1  hoo« 
future  DXpeditions  wUI  take  rx)te 

A  related  subject  Is  that  of  DX  contests,  t 
love  contests  and  participate  in  them,  but 
can  easily  see  Ihat  as  they  are  now  con» 
ducted  they  are  a  source  o1  ORM  and  irrita- 
tlon  to  noThcontest  ha/ns  and  to  a  lol  of 
those  in  (tie  contest,  too.  The  pfactice  of 
parking  on  a  frec|ueticy  and  calling  "CO  DX 
contest"  Incessantly  ts  a  prime  source  of 
ORM  and  unnecessary  spectrum  use.  To 
the  end  that  it  frequently  results  in  ill  feek- 
^6  in  the  hain  fraternity,  contesiers  and 
noTKontestefS-  atike. 

Here  on  the  west  coast.  DX  contesting 
becomaa  a  matter  of  primarily  working  a  lot 
of  different  countries  for  multipliers  and 
then  working  as  many  <^A  stations  as  possi- 
tAe  to  o^ajn  a  htgh  score,  it  s  catied  rurv 
nfng  a  string  of  J  As.  In  recent  years,  rriany 
J  A  stations.  tMcoming  wise  to  this,  refuse 
to  be  a  part  of  such  antics  and  now.  In- 
stead, call  CO  ihemsetves.  Of  course,  many 
of  the  newer  JA  hams  wilt  resporvd. 

To  reduce  QRM  and  to  make  DX  contests 
more  fun  (or  all'  participants,  I  propose  thai 
contest  committees  Formulate  a  new  rule 
wherein  USA  hams  listen  for  and  answer 
foreign  statlor^s  wtio  call  "CQ  OH  contest" 
(La,,  USA  stations  would  r>ol  be  permitted 
tocall'CODXtestl. 

Yes,  I  know  that  overall  scores  woutd 
be  lower  and  records  could  not  be 
broken  on  this  basis.  However.  In  addi- 
tion to  leducln^  ORM.  this  concept  would 
exercise,  to  a  much  greater  e^ttent.  the 


operating  ski  Its  of  ihe  USA  operators. 
Everyone  would  be  on  more  equal  footing; 
aiderkess,  muscle  tactics,  and  ttm  number 
of  super-power  stations  wou^<}  be  reduced. 
Th^s  idea  has  as  much  chance  of  taking 
hold  as  d  snowball  in  hell  1 1  wanted  to  put  IL 
out  tor  thought,  anyway, 

Gaiy  Legel  Nrro 
Fuliertofi  CA 

Oh,  f&t's  comprQmi&&,  Qary,  ancftet  'em  cait 
CQ  as  iong  as  it  is  above  14,300  kHz, 
Okay?—  Waytm. 


VOLUNTEER  EXAMINER 


As  you  know,  Waynes  the  ARRL  has  re- 
quested tnat  the  FGC  Oeiay  any  actKMi  on  a 
codetess  amateur  license  on  the  grounds 
that  the  amateur  community  cannot  handle 
the  training  and  examinlnQ  Job.  I  suspect 
that  II  is  the  ARRL  that  can't  handle  the  job 
or  praters  not  to  handle  tfie  job. 

In  your  position  as  a  memt>ef  of  NIAC 
and  publisher  of  73, 1  urge  you  to  assist  in 
finding  someone  who  can  handle  the  job 
Most  large,  we  1 1 -organized  radio  clubs 
could  handEe  the  examining  and  training 
JOl>  if  tfiey  chose  to  do  so. 

ProvidHBd  I  am  not  tjogged  down  by  out- 
side red  tape»  I  will  volunieer  to  handle  the 
Job  in  Lancaster  County,  by  myself  If 
necessary.  What  I  would  propose  to  do  b 
sef  up  training  courses  through  the  Adult 
Educatj^on  Department  Ot  the  l„ancas1er 
County  VoC'TecJfi  ^hoo^s- 1  would  schedule 
a  Novice  class  in  the  fait  term,  a  General 
class  in  the  winter  tarm,  and  an  Ad- 
vanced/Extra class  In  the  spring  term,  I 
would  propose  to  gh^e  the  FCC  license  ex- 
am as  ttve  final  eitam  in  each  case.  Voc^ 
Tech  school  courses  are  supervised  by  the 
school  administration  and  the  Pennsyl- 
van  la  State  Board  of  Education.  1  see  no 
need  for  multiple  certified  ARRL  ex- 
aminers In  the  interest  of  uniformity,  I 
would  prefer  to  have  the  FCC  supply  the  «x* 
ams,  but  this  is  not  a  necessity. 

Many  communities  have  education  facil- 
ities similar  to  ours.  I  suspect  that  most  of 
these  educational  institutions  are  eager  to 
add  to  the  scope  of  thkeir  programs.  They 
are  subsidized  by  state  and  local  funds  so 
the  tuition  Is  generally  low.  If  anybody 
would  like  information  on  tiow  to  epproach 
such  an  educational  organization,  I  will  be 
gLtd  to  advise  on  the  approaclv 

GeofQ*  S.  Gadboli  W3FEY 

141  M«ple  Lane 

Lancaster  PA  176D1 

Good  show,  George.  My  awn  approacti  iS  to 
fHiStf  to  get  Cotygress  to  pass  aiaw  permit- 
ting ttte  fCC  to  cha  fge  /or  fiem  iis»nses.  s ef 
tip  a  rTTOdesJ  fee  of.  say,  $tO  for  five  years  ot 
Kcense,  wnd  f^en  we  wiii  be  in  a  position 
wfiere  we  em  paying  for  oisr  keep,  so  fo 
speak.  Tbe  fwxt  step  woulti  6e  fo  fiave  tiam 
ciabs  interests  in  issuing  iicenses  ant»  up 


SfJXXi  to  the  Commission  wfiich  wouiti  trn 
put  mto  a  speciei  investment  fund. . . 
perhaps  in  Treasuty  CertittQates.  The  in- 
terest from  tf^is  inve&imeftr  wouid  more 
than  pay  for  our  costs  to  the  FCC  The  iee 
woujtf  separate  the  serious  dubs  from 
tttosa  ifoi  trufy  inieresfeiS  in  issuing 
ficenses  better  than  mast  otfter crtteria  and 
woutd  be  a  $impie  test  of  interest.  The 
i;ti/bs  woutd  then  organize  classes  fOf 
those  interested  tn  ftoenses,  e/rding  with 
ttoth  an  oral  test  of^  ruj>es  arfd  theory  and  a 
proof  of  operating  competence.  Those 
passing  coufd  get  their  cail  letters  im- 
medtatefy  ^ta  a  desiitop  computer  and  a 
modem  connected  fo  the  FCC  computer  in 
Gettysburg,  indeed,  t  have  discussed  this 
concept  With  tfrc  Commission  aiyd  not  run 
into  any  sertous  resistance,  .  .except  for 
the  need  to  get  authorization  far  the  fee 
from  Congress.  Ctabs  coutd  bring  the 
deposit  fees  up  to  the  ST, 000  tevei  once  or 
twiaa  a  year  as  they  are  debited  for  each 
new  iicensee.  t  suspect  that  we  migftt  be 
abte  to  emi^/k  on  a  whole  new  era  tn 
amateur  radio  ertthmiasm  with  such  a 
scheme. —  Wayne- 


LITTLE  BOMBSHELL 


t  wonder  how  many  hann$  read  tt^  little 
bombshell,  'The  Optical  Computar/'  m  the 
February  issue  of  Scientific  Americarf}  The 
authors  have  developed  an  optical  analog 
of  tha  transistor,  a  device  which  controls 
light  in  a  manner  analogous  to  the  way  a 
transistor  cont/o^s  electricity  As  the  title 
indicates,  the  authors  are  pfimarlly  in- 
forested  in  applications  to  digital  logic,  and 
with  good  reason.  They  have  achieved 
switching  times  on  the  order  of  a  picosec- 
ond In  their  prototypes.  Would  you  like  a 
computer  that  nuns  at  100  gigahertz? 

Tfw  device  atso  functioris  as  a  rinear 
amplifier  and  could  have  profound  implica- 
tions for  communications  technology. 
Light  energy  could  be  man  Ipu  I  at  ad  with  the 
sophistication  we  now  apply  to  rf.  The 
primary  advantage  Is  that  ttve  shorl 
wavelengtr^s  and  fast  swttchtng  times  Irn- 
pty  tremendous  ctiannel  capacity  'n  princi- 
ple, hundreds  of  millions  of  signals  could 
be  multiplexed  on  a  single  beam.  The 
potential  for  satellite  operations  is 
especially  interesting. 

Maytie  we  should  get  a  foot  In  the  door 
for  a  Tiam  band  at  5  micrometers! 

Mike  Hughes  W7KCB 
Rapid  Ctty  SD 


SCHOLARSHIPS  OFFERED 


] 


The  Foundation  for  Amateur  Radio. 
Inc..  a  nonprofit  orgamzation  wlih  h^d- 
quarters  ^n  Washington  DC,  plans  to 
award  ten  scholarships  for  the  acatjemlc 
year  19B3-1984,  The  Foundation,  com- 
posed of  fifty  local  area  amatet^r  radio 
c^ubs.  luify  funds  two  of  these  scholar 
ships  from  the  proceeds  of  the  Galthers- 
burg  (MD)  Hamrest.  It  administers, 
without  cost  to  the  donors,  two  scholar- 
ships for  the  Quarter  Century  Wireless 
Association  and  one  each  for  the  Richard 
G.  Chict^ster  Memorial.  Ihe  Radto  Q\ub  of 


America,  the  Young  Ladies'  Radio 
League,  the  Edmund  8.  Redington 
Memorial,  the  Amateur  Radio  News  Ser- 
vice, and  the  Columbia  (MDJ  Amateur 
Radio  Association. 

Licensed  radio  amateurs  may  compete 
for  one  or  more  of  these  awan^  if  they  ptan 
to  pursue  a  tutt-time  course  of  studies  be- 
yond high  school  and  are  enrolled  or  have 
been  accepted  for  enrollment  In  an  accred- 
ited university,  college,  or  technical  school 
Most  of  ttie  scholarships  require  the  appli- 
cant to  hold  at  least  an  FCC  General  class 
license  or  equivalent.  The  scholarship 
awards  range  from  &3Q0  to  S900  with  prefer- 
ence given  in  some  of  them  to  residents  of 
specified  geographical  areas  or  the  pursuit 
of  certain  stu<ty  programs. 

Additional  information  and  an  applioar 
tton  form  can  be  requested  by  a  letter  or 
QSUpostcard  postmarked  prior  to  May  31, 
1983.  from  the  below-named  scholarship 
committee  chairman. 

The  Foundation  is  devoted  excfusively  to 
promotrr>g  the  interests  of  amateur  radio 
and  to  the  scientific,  lltarary,  and  educa- 
tional pursuits  that  advance  the  purposes 
of  (he  Amateur  Radio  Service. 

Hu^  A.  Tumbutt  W3ABC 

fi9P3  Rhode  Island  Avemi* 

College  Park  MD  20740 


RTTY  MANNERS 


1 


For  many  yearSn  Wayne,  you  have  been 
in  ttie  forefront  in  the  ongoing  fight  for  law 
and  order  among  amateur  radio  opera- 
tors, for  more  recognition,  better  operat- 
ing conditions,  more  frequencies,  and  es- 
pecially for  us  to  clean  up  our  act  and  be 
more  considerate  and  gentlemanly— and 
ladylike— while  on  the  air.  It's  this  last  for 
which  t  am  appealing  to  you  and  your  pub- 
lication for  help, 

I  don't  know  how  much  RTTY  or  CW  you 
work.  I  have  never  had  the  pleasure  of  a 
O&O  with  ycu  on  any  mode,  and  \  was  first 
licensed  in  1956.  But  I  am  one  of  those  who 
likes  all  modes  ar>d  most  of  the  bands.  At 
present,  i  operate  mostly  RTTV,  and  nave 
since  1956.  But  i  also  work  a  lot  of  CW  and 
SSB  and  utilize  the  160-acre  band  down 
through  2  meters.  It  Is  through  my  diversi- 
fied operating  habits  that  I  have  become 
aware  of  an  incneasing  problem  which  only 
education  and  awareness  can  help.  This 
problem  is  the  growing  number  of  '*shoot- 
outs"  occurring  between  RTTY  and  CW 
stations. 

As  you  know,  for  more  than  thirty  years 
there  has  existed  twtween  RTTY  and  CW 
operators  a  "gentie  men's  aQreemem"  sot- 
ting aside  certain  portions  of  the  HF  bands 
for  each  mode.  The  simple  reason  for  this, 
of  course,  was  the  incompatibility  of  on»a 
for  the  oitMf .  Katuraify.  the  FCC  neither  rec- 
ognizes nor  has  any  interest  in  tttese  setf- 
imposed  restrictions,  so  we  can  look  on^ 
to  ourselves  for  help. 

It  is  the  rare  ham  indeed  who  operates 
anything  t^esides  an  SSB  rig  on  HF.  And  tra- 
dittonatly  tr>ese  are  operated  on  upper  side- 
t>and  in  the  CW  mode  and  tower  sjdeband 
In  the  RTTY  mode.  Without  going  Into  all 
the  technicalities  Involved,  and  which  you 
are  already  aware  of.  a  CW  station  on  the 
low-frequency  side  of  a  RTTY  station  really 
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Why  the  Spider^  Antenna? 

—  the  ultimate  in  mobile  antennas 


C.F.iFred)Shmitkd,K6A0l 
85 54  Luriine  Avenue 
C&noga  Psrk,  CA  91306 

^247 


This  antenna  is  truly  amaz- 


ing, I  have  operated  H.F, 
mobile  off  and  on  for  the 
past  thirty  years  or  so,  and  I 
thought  I  enjoyed  it.  But  with  the  combination  of  a 
solid  state,  no-tune  rig  and  the  Spider^"  Antenna,  hey, 
it's  great!  No  stopping  to  change  resonators  or  re- 
tune.  Just  switch  the  rig  from  band  to  band  and 
enjoy  your  QSO's!  I  used  a  matching  network  at  the 
base  of  the  antenna  in  the  old  days,  but  not  with  the 
Spider^,  The  base  impedance  on  all  four  bands,  10 
through  40  meters,  is  approximately  50  ohms.  Another 
plus  for  the  Spider**  is  that  it  can  be  used  in  many 
varied  and  unusual  installations,  plus  mobile  on  most 
any  vehicle.  Mount  it  on  the  roof  of  a  house  or  mobile 
home;  use  it  for  back-packing  or  civil  defense  work — 
any  portable  use.  It  can  be  mounted  at  ground  levet, 
using  radials  laid  out  on  top  of  the  ground- 
There  is  also  a  Spider^  Maritimer*-  Antenna  made 
especially  to  withstand  the  corrosive  action  of  salt 
water  breezes  and  spray.  Mast  is  non-magnetic  stain- 
less steel,  the  fittings  are  nickel-chrome  plated  bronze. 
For  complete  information  on  the  Spider"  Antennas 
and  installation  accessories  write  or  call  Multi-Band 
Antennas,  7131  Owensmouth  Ave.,  Suite  463C,  Canoga 
Park,  CA  91303,  Telephone  (213)  341-5460* 


ctobbefs  the  la  tier;  and  without  even  know- 
ing Ihe  RTTY  station  Is  thora  The  reverse  la 
true,  also.  This,  then.  Is  where  all  the  shoot 
outs  a/e  tal(ir>g  place.  One  Interferes  with 
tite  other.  Tempers  (lare^  Each  st«lk>fi  thon 
begins  ^oclteyino  for  posilton,  cranks  up  the 
power,  and  starts  blasting  away  at  the 
other.  Just  llaten  around  a  bit  and  you  II  s&e 
what  I  am  alluding  to.  This  is  total  ins-anity 
and  tdwuM  never  happen  if  the  ttaditior\aJ 
bandHise  agfe^ments  were  obeeiveitl 

It  IS  riot  all  ttia!  rare  to  find  a  CW  station 
blithely  calling  "CODX"  at  14.090,  or  a  GW 
rag  chew  or  traffic  net  in  progress  be- 
tween 3.600  and  3,650  It  is  a  bit  unusual, 
al&Ot  to  tune  across  a  RTTY  QSO  around 
14.066,  but  I've  certainly  heard  it.  There 
are  mora  CW  violators  than  RTTY,  but  onty 
bei;ause  ot  two  basic  reasons:  There  are 
more  peopte  operating  CW  than  there  are 
operating  RTTY;  and  most  hams  who  gel 
Into  RTTY  are  ;ioor\  made  aware  of  this 
gentlemen's  agreement  thir>g  I've  t>een  re- 
ferring to.  Neither  I  nor  nwst  of  tJie  RTTY 
bunch  I  work  would  even  think  ot  moving 
outside  the  iraditionai  RTTY  tori.  On  the 
other  hand,  when  I  am  operating  CW,  I 
stay  weil  clear  ot  the  fTTTY  turf. 

Ldoking  at  tl  strtctly  from  the  CW  man's 
8lde„  the  picture  is  totally  differenl.  Many 
brag  that  they've  never  owned  a  micro^ 
phone  and  that  any  "deed leveed ie"  station 
Is  feir  game.  After  ah,  one  holding  an  ama- 
teur Ej(tra  tlckai  can  legally  operate  on  all 
Ihe  Hf  bands,  from  one  end  to  the  other, 
can't  he?  You  bet,  and  some  do.  Not  all.  of 
course>  for  despite  ttie  growtrtg  evidence  lo 
the  contrary,  ihere  ©till  remain t  a  goodly 
number  of  polite  and  considerate  hams 
whose  philosophy  Is  'Mlve  and  let  live''  and 
"everybody  to  hia  own  taste/'  Thank  God 
for  thesel 

Most— fwt  aHp  but  most— of  tfw  stations 
interfertng  with  each  other  in  the  two 


irtodea  bear  relatively  recent  call  signs. 
This,  to  me.  la  a  sign  ol  Ignorance  rather 
Ihan  detit>erate  animosity,  A  great  many 
newiy-ticensed  amateurs  are  inttially  inier- 
ested  or)ly  trv  opefatir^  phone  oc  CW^  OnJy  a 
small  percentage  of  newcomef^  to  this 
wondeiiul  hobby  have  even  heard  of  a  ma* 
leur  radloteleiype  and  enter  that  facet  right 
off.  Therefore,  tt>ey  have  little  need  to  ac- 
qua^ni  themselves  with  time^h»onored  tradi- 
tions not  covered  in  their  F^GC  study  guides. 

It  Ift  forttiis  reason  I  am  appealing  to  you, 
as  well  as  to  other  publications  In  the  t>ol> 
by,  to  help.  You  are  In  touch.  People  reed 
whet  you  print.  They  respect  your  publica- 
tion. They  resfieci  you,  Ttiey  loolii  to  you  tor 
new  kteas  and  Suggestions,  I'm  not  asking 
that  this  letter  appear  in  print,  specifically. 
If  you  would  ilka  It  to.  go  ahead.  But  it's  not 
enough.  Even  a  mention  of  the  problem  In 
"RTTY  Loop"  won't  be  enough,  since  It  will 
reach  only  a  few  RTTY  enthusiasts  and 
maybe  a  smattering  of  CW  people^  No,  tt 
nee<}s  to  be  brought  to  tt>e  attention  of  tfta 
generaJ  h»am  popuiation.  and  more  than 
once.  An  in-depth  discussion  of  the  situa- 
tion In  one  of  your  editorials  would  give  you 
material  to  write  about  as  well  as  help  en- 
lighten tfKise  wtK>  need  enlightening.  Sub- 
sequent edilorials  could  coniain  brief 
rec^s,  reaching  newcomers  as  weli  as  re- 
minding others  of  the  situation. 

You  ask  tor  comments.  Here  are  mine. 
And  thank  you  for  listening. 

BUJ  Skippef  KtA»a 
Oreetay  CO 


Bffi  I  sum  hQp&  yot^  sent  a  copy  of  your  iBt- 
far  fo  QST  and  that  they  pfir^t  it  so  your 
thoughts  can  resch  the  CW  fanstics  out 
th0fB.  I  doi/i^t  tf  many  CW  fan$  stiii  read  7% 
clespiman  occa^icsntf/aflideoit  a  Aeyer.  rm 
nof  exactly  Qt  the  mmtf-s^t  which  betieves 


that  tf  Qtxf  hmS  inmrxied  us  lo  whfstf»  at 
Bach  other  h9  wouf^  have  i?uUt  us  thoi  way* 
buf  i  wiit  nsver  be  a  big  fan  ofCW  ifrttfi  it  is 
no  longer  mandator/  by  government  0dict. 
Once  ttie  government  no  ionger  forces  me 
to  t&sm  the  cocfe,  if  thifik  yevlf  Hnd  me  psy- 
ehoiogir^fty  better  abie  to  cope  with  it^  I 
m^fly  hare  anyttimg  i  am  force<f  to  do.  Bift 
trying  to  reason  wfth  CW  ops  isnt  th^  r^at 
answer  to  yout problern.  &{li,  you  sre  worit- 
ing  with  a  technoiogipeity  sd^anced  made 
of  commumc^tions.  so  t  suggest  that  you 
and  ail  of  the  other  de^te^^f^^te  nvts  start 
designing  circuits  which  CW  folks  can't 
bother.  HeiK  you  know  thQt*s  perfectly  pos- 
sible fast  as  weii  as  f  do,  in  t0ct,  I  sef  up  a 
RTTY  stetlon  recently  using  one  of  the  rtaw 
commercial  ttntts  and  l  coutdn't  believe 
how  stJSC^ptibte  to  interferences  it  was. 
Why,  compared  to  the  circuits  we  were 
buiidiftg  in  the  late  40s.  over  30  years  ago, 
this  was  funk.  Bill,  it  iooics  to  mess  ifwe'v^ 
gone  downhUi  in  30  ye&rs  technicalfy^  QK 
wa  had  our  percerttege  at  tiad  converters 
theh,  too,  so  perhaps  i  am  overreacttrfg.  t 
do  have  to  «dmit  to  more  enthusiasm  for 
ttye  new  Tono  unit  whicti  I  got  my  ttands  on 
in  Bangkok.  Drak&  is  seiitng  it  here.  Now, 
that  was  a  lot  easier  to  tune,  and  it  ignored 
interference  taifiy  weli.  Oh,  it  could  bee  iot 
better. . .  we  can  design  drcuifs  which  witt 
lust  pte/n  reiect  atmost  anything  that  hap- 
pens  mfamming  if  we  work  at  it.  i'd  sure  like 
to  $6e  s&me  articles  submitted  to  73  for 
pubficatiQn  along  this  tine,  ftemetntef,  a 
CW  station  can  i^m  aniyone  frequency  at  a 
timVi  so  a  good  converter  shouid  check  out 
both  channets,  iookmg  toreitfiera  signafot 
9  lack  of  signat  irt  each,  and  then  integrate 
the  resutts,  keeping  m  mind  the  asynchro- 
nous pattern,  it  is  also  getting  high  time 
that  we  started  woriiing  witff  higher  speed 
transmissions,  developing  our  9^0(hbaiid 
techniques  end  making  them  work.  We 
might  want  to  go  back  to  650Hz  shift  too, 
in  oi^der  to  aliow  the  circuits  to  checJi  eac/f 
chennel  separately  and  to  further  eiimmafe 
ahyprobiems  ofCW  interference.  Lets  see 
some  vfork  on  this^  tf  we  are  abie  to  work 
through  any  aitempjs  at  lammtngt  we  wtit 
have  a  nice  bscMup  tor  the  genttemeft'a 
egntemen  t  ^-Hfiiyne. 


[ 


BASH  QUICKIE 


I  feel  that  I  must  respond  to  your  com- 
ments con  cam  Ing  Sash  IXJOks  arhdcoursss 
as  a  method  for  passing  FCC  a^tams. 

To  begin  with,  thle  Xype  of  activity  has 
been  around  tor  quite  sonw  time.  Those  oi 
ua  who  are  former  broadcasters  remefnt>er 
(he  days  of  the  First- phone  "quackle 
schoois. "  Tti-e  schools  filled  a  definite  need 
for  an  Industry  to  have  licensed  personnel 
In  a  situation  where  everyone  admitted  the 
license  was  unnecesaoiy. 

How^  it  Is  true  that  amateur  radio  does 
not  tail  compEeteiy  in  line  wrth  this  reasorv 
kng,  but  It  seems  to  me  that  tt  the  FCC  ti  go- 
Ing  to  set  up  Its  tests  so  that  sort>eone  can 
sell  the  answers,  then  It  has  only  Itself  to 
blame.  Furthermore.  tf>e  FCC  publishes 
study  guides  that  a  person  can  use,  and  if 
fw  knows  the  answers  and  the  reasoning 
t^ehind  ihe  answers,  he  is  liKeiy  lo  pass  tfie 
test.  Is  that  so  different  from  someone  sell- 
ing the  answers? 

I  ih\nk  that  you  are  plu going  your  anti- 
Bash  standi  in  order  to  lust  if  y  a  proposal  for 
a  code-free  license.  You  point  out  that  it  is 
hypocritical  toreciiiire  code  ar>d  not  techni- 
cal ItnowledQa,  but  the  two  are  completely 
different.  Morse  code  can  be  quite  aaeil^ 
learned,  but  technical  prowess  doesn't 
come  easily.  Many  people  still  stnjggle  to 
wi4afatan<)  solid-state  theory,  and  while  t 
C»fi  butkl  simpte  transistor  rf  amplifiers 
from  scratch  and  I  can  tail  you  when  a  tran- 


sistor Is  on  or  off  Given  ceftafn  bias  cofrdi- 
tions,  I  couldn't  begin  to  design  a  transistor 
amplifier. 

Technical  knowledge  comes  at  different 
levels  of  understanding.  It  Is  one  thir^g  io 
hfiow  ttiat  a  basic  antenna  is  a  quaner 
WAvelongth  long,  t^ut  It  is  quite  anottier  to 
i«K>w  hiow  that  antenna  worKs  with  its 
ground  system  and  how  to  match  it  to  a 
50-Otim  coaxial  cable.  And  I  don't  thlr^l<  that 
there  are  too  many  hams  who  would  Know 
flow  to  design  a  grmjnd-n>ounted  vertical 
system  complete  witli  r^dlals  and  niatctv 
ir^  netwofit  and  then  put  It  aJI  logether  and 
make  It  work.  l  think  that  in  any  technical 
field  related  to  ham  radio  you  will  find  peo^ 
pie  who  have  different  I  eve  Is  of  understand- 
ing, and  I  think  that,  quite  pfoperty,  some  of 
us  may  f^ave  no  techrucal  understarvding, 

I  agree  with  Jam^s  Burke,  author  of  Con- 
nections.  that  ar\y  person  has  ttie  ability  to 
understand  something  technical  as  long  as 
the  eKplanation  is  made  simple  enough. 
But  has  tfie  explanation  been  made  sim- 
ple? Is  urtderstarvding  how  H  worlds  worth 
ihe  time  if  it  is  not  directly  related  to  your 
particular  int^est  In  amateur  radio? 

While  it  may  be  true  that  CW  scares 
many  people  off  Irom  ham  radio,  I  think  that 
tfDe  technical  requirements  scare  some 
also.  It  just  happens  that  of  the  two  re- 
quirements. It  is  easier  to  "bash"  tfie 
lectmical.  I  do  not  think  that  it  follows  ttiat 
because  we  are  not  overly  strict  on  the 
technical  requirement  we  should  drop  the 
CW  requirement.  Again,  the  two  are  entirely 
different.  One  can  easily  understand  New- 
ton's LaiwS  of  Motion,  txjt  one  may  rvot  be 
ab^e  to  perform  the  matfiematical  gynv 
nasties  to  derive  tfw  laws  Furthermore,  I  do 
not  think  that  technical  knowledge  equates 
with  ability  to  work  on  equipmenl  Most 
hams  might  understand  how  thetr  PLL  syn- 
thesizer worlds  in  Ihe  hand-held,  but  I  don't 
think  that  too  many  woukl  want  to  |ump  in 
and  try  to  fix  it.  Is  that  wrong?  Of  cour^ 
not;  it's  just  prudent! 

For  tha  record,  I  am  a  lawyer.  I  hold  an 
Advanced  license  and  have  flunked  the  Ex^ 
tfa  CW  oTkce.  i  have  succe^ fully  built  many 
antennas,  an  antenna  tgn«f,  simple  ff 
power  amplifiers,  and  a  dummy  load,  all 
from  scratch^  t  read  many  technical  articles 
and  basic  theory  artlclee,  LO-h  Safid  State 
Oesign  for  the  Radio  Amateur,  etc.,  but  t 
certainly  can't  design  that  stuff! 

Kleman  HotBday  WAaaJH/l 
Springfield  VA 

Yep.  you're  a  lawyer— Wsyne. 


[ 


OPTIONAL  CW 


I've  been  receiving  your  magazine  for 
several  years  and  can  honestly  say  It 
doesn't  lack  for  controversy.  However,  I 
have  not  seen  anything  m  years  to  compare 
with  tt>e  no-code  ik^enaa  hullabaloo  tn 
these  pages  lately. 

The  no-code  license  proposal  does  have 
Its  merits,  In  that  it  would  encourage  those 
with  an  Interest  in  learning  more  about 
radio  but  deficient  at  CW  slUlls  to  pursue 
that  inierest  on  a  limited  basis  in  a  small 
part  of  ttie  radio  spectrtjm. 

Opponents  maintain  that  anyone  can 
learn  CW.  Well,  that  maybe  true,  and  If  so.  It 
d06sn't  screen  out  the  lids.  With  the  Bash 
books  available,  anyone  can  get  on  the  air 
with  only  the  faintest  )d«a  of  wftat  they  are 
talking  about.  Other  opponents  don't  want 
newcomers  to  have  any  easier  tinr>a  of  it 
then  they  did  (a  classic  argument).  How 
many  of  you,  then,  cert  honestly  copy  CW  at 
your  lested  speed? 

Peiliafift  what  Is  rteedM  it  sofne  sort  of 
skill  examination  in  oonj unction  with  a 
Standard  test  of  t>asic  theory  and  radio 
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Alaska 
Microwave  Labs 

PJ.  BOX  ^049  PALMER,  ALASKA  99645 
(907)  376-3098  OEPT  73 


GaAs  FETS 


MGFUDQ  Hf  ?  006  @  4GM^  MAQ  1508 
MGF141?  NF  0  ADA  @  4GH2  MAG  1808 
MCF1?00  m  1  OOe  @  IGHZ.  NF  ?  ?DB  &  mag  14DB  @ 


VTO 


V77T^»  Z7©iZ  TQ  35EHZ  Wl»t  POWtB  OUT  10  MW 
TUNING  vmrAGf  a  TO  SQVVcc  H5  m^  af  «0  ItA  m^ 

vm-2  29SHZ  TO  :^3GHZ  fl£Sr  SAME  AS  V7?r~T      i9&PQ 

vgjT  !  SAWf  AS  V72T  I  aUT  FH£0  306H2  TOSSSHZ  S»  DO 
V82T-2  SAM!  AS  V72T-1  SUT  FREQ  3,6CHZ  70  4,2GH2  SM.OO 
V83T-3  SAME  AS  V72T-1  BUT  FflEQ  4.(1GHZ  in  4.SGHZ  SM.OO 
VKT-1  SAME  AS  V7?T-T  BUT  FflEO  4,5CHZ  TO  &06HZ  StB  00 
V5eT-1  9GHZ  TO  I  6(l>iZ  POWER  OUT  13  WW  WHim 
VOlTAqi  ?  TO  $0V  Vcc  M5  VDC  A  T  fiO  MA 
Vi^-1  SAME  AS  VSii'1  BUT  FR£fl  15GHZ  I025eHZ 


CHIP  CAPACFTQHS 


1 Z  22,  2  7. 33  4  7.  i  B  tO.  IB.  22.  27  47.  IGO  1?0  !B0. 
220.270  330  390  47Q  560.6»0,820JK.  1  ^K.  1  SKJJK. 
8.ZK,  IQH,  10QK 

5^3  PF 


TEf  LON  CIRCUIT  BOARD  DBL  SIDED  1  QZ 


-PPROX.  aSS'-SO'- 
APPROX  3.25""  5.0"^ 


010 
0312 

0625 


IS  50 
S10.50 


MiXERS 


3  76HZ  TO  4  2GHZ  MIXER  LO  2  e&HZ  TO  5  tCHZ 

IF  OC-  Sl>12  SSe  CCMVERSM3M  LD5S  TYP  550b  MAX 

6J09  TO'tMOUfiE 

SGHZ  TO  1IGHZM1XIR  LO  7GHZ  TO  1  S^HZ^  DC- 

2GKZ  SSi  OHWfRSIOM   LOSS  TYPE  7008    m^ 

fACKAGE 


CHIP  RESISTORS 


50  OHM  **>  WATT 
3l%CHlPHEaST0HSFOR' 
50  WM  1  NETWORK  3  OB  PAD 


SI  50 
S60Q 


OPEN  AT  a  PM  EST  CLOSED  BPM  PSI 

OROERS  ARE  POSTAGE  PAID 

COD  -  VISA  -  MASTERCHARfiE 


AVANTEK 

GPD  SERIES    AMPLIFIERS 
GPD  401.402,403 
12-14      DB  GAIN 

COHPiEtE    WITK  CIRCUIT  VOliMQ   tQm   HOUlirilia 

$25-00  EA,  ,  SET  OF  THREE  $65.00 

CALL  (604)489-2156   --447 

ELECTRONIC    HOBBY    INNOVATIONS 

TSJO     QM^tllt     tTlllCT     SUITE   fOt     MDHFDLH   ,   yiHaiHIA     33&D3 

HtEQUmor  COUNTERS  h>  1^  OHZ 


tfi^i 


1^ 


IMH  1*  Ml  to  iW  VNl   IIMllll    Pte^n  A 
r  1 1^1     Ulil  lO^Vi  Ins 


«CTti4i        nt»  m^  wi  I*™  ikM  iMU 


I «■■■«*•  l^B'HK*  qp^p^  t  J 


L  ^^a  4-1  ft«  !»4"^« 


PHS==' 


jjmI  mkm 


*t— 
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MOW    IN    STOCK 


I  Don't  Be  Left  Out  In  the  Cold  ' 
with  the  Russian  Woodpecker  j 

GET  A  ■ 
MOSCOW  ] 
MUFFLER  I 

Another  first  from  AEA.  The 
Woodpecker  Blanker,  WB-I  really 
works.  Thjs  unit  effectively  blanks  the 
pulsing  interference  of  the  Russian  I 
Woodpecker.  Two  versions  are 
avaiiable,  the  WB-1  for  use  with  com-  f 
munication  receivers  and  WB  1C  for 
use  with  all  popular  transceivers. 


13646  Jefferson  Davis  Highway 
Woodbridge,VA  22191 

(703)  643-1063:  Information  and 
Virgina  calls. 
1-800-336-4799:  orders  only. 


I 


4 

I 


This  extremely  uselul  accessory  ii, 
designed  tor  direct  insertion  between 
your  receiver  (or  transceiver)  and  the 
antenna.  It  is  both  MORE  EFFECTIVE 
than  I.F.  type  blanKers  and  requires 
NO  MODfFICATIONS  to  your  receiverl 
The  unit  operates  from  a  1 3  VDC  ±  2 
VDC  power  source  at  less  than  575 
mA.  (AEA  AC  wall  unit  AC-1  will 
operate  the  blanker.) 

The  blanker  works  well  on  both  CW 
and  SSB  modes  that  are  being  In- 
terfered with  by  a  woodpecker.  Con- 
trots  on  the  front  panel  include;  four 
push  button  switches,  a  synchronize 
control  and  a  width  control  The  WB-1 
also  features  a  low-noise  untuned 
broadbanded  6  db  gain  pre-amp  which 
can  be  selected  with  or  without  the 
blanker  enabled.  The  WB-1C  uses  the 
same  circuitry  but  includes  a  carrier 
operated  relay  (COR).  This  provides 
protectiuri  to  the  receiver  section  dur- 
ing transmissions  from  the  attached 
transceiver.  I 

Prices  and  Speciltcattons  subfect  to  diaige 

without  nolice  or  obligation. 


^^  ^S  ^^  Brings  you  the 
#%^Hv'%Break  through! 
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Have  You  Ever  Ussd 

SateMites? 
Let  «he  Pathfinder 
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Computer 

Applications 


Meke  It  Easy  Par 
You 

Pathfinder  II 

A  Satellite  Tracking  Packagi 
For  The  Apple  II  PKue  " 


Has  a  world  AMD  a  US  map  and  can 
print  BOTH  on  your  Epson  MX'" 
printer  Tracks  in  real  time  w/o 
a  ctock  SYSTEM  REQUiREMEMTS: 
Appte  II  P1u&  48K  RAM    DOS  3  3 

THESE  EASY  TO  USE  AND  UHDEft- 
STAND  PACKAGES  ENABLE  YOU  TO: 
(1)  Track  circular  orbit  satellites  in 
real  time  on  a  world  map.  (2)  Print  all 
data  lables  on  your  printer  (3}  Rapidly 
predict  accessible  ordiis.  reference  or- 
bits and  ail  orl^its  between  your 
specified  dates  (4)  Rapidly  compute 
AOS  time.  LOS  time,  time  in  range. 
maxtmum  elevation.  CPA  ttme.  and 
CPA  range.  (5)  Maintain  a  dfsk  resi- 
dent data  base  of  satetlite  reference 
data. 

Palhfmder  II  is  provided  or^  a  DOS  3.3 
disk  and  Patrrhnder  111  is  on  a  TRSDOS 
1.3  disk.  Both  have  a  comprehensive 
users  manual. 

Pathfinder  III 

A  Satellrta  Tracking  Package 
For  Tha  TR8  BO  Mod  ill  - 


Pathfinder  III  can  track  TWO  satelliles 
simullaneously!!  SYSTEM  REQUIRE- 
MENTS, TRS  80  MOD  III.  48K  RAM. 
TRSDOS  1 .3. 

Alt  tilts  is  included  lor  only 

$34.95 

Please  add  $2  00  for  shipping  and 
handling  (Calilornia  residents  add  t% 
{$2  10]  sales  tax). 

Send  Check  or  Money  Order  To: 

COMPLiTER  APPLICATIONS 
>.         3628  A  Court.  Oxnard,  CA  93033 

444-44  4444444 
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'See  UMtoi  Atfrer users  cm  page  fH 
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Itws. IMS  would  serve  tuvo  pwiKWes:  First. 
II  woukt  ensurie  tha!  af^y  exarrt  is  cheAt- 
proof.  Second,  It  would  encourage  the  ap- 
plicant to  pursue  a  "hands-on"  Idarnbng 
session  about  ham  radio.  Such  a  skill  could 
be  to  buUd  a  kit.  Pernaps  the  applicant  Is 
one  of  many  wtth  an  Interest  m  computers 
end  could  design  a  loQglrtg  prog  ram. 
Maybe  even  build  a  small  antefina! 

01  course,  CW  could  t>e  retained  aa  an 
elective  skilL  The  point  Is  to  gat  the  ap^ 
piicants  off  to  a  good  start  by  encouraging 
an  early  desire  to  Jearn  mofe  about  radio, 
ajid  carry  It  through  the  re^t  of  ttielr 
days — rtol  to  approacfi  the  CW  test  as  « 
nuisance  to  be  forgotten  once  the  ticket  ts 
^n  tiand. 

I'm  not  calling  for  the  abolition  of  CW.  I! 


Ls  an  Intemallonal  requtrsment.  and  I  found 
It  possible  to  master  20  wpm  with  some 
warl^.  It's  my  favorite  contest  mode!  Gut,  I 
like  chocolata;  others  prefer  vanilla.  For  an 
entry  level  test,  perhaps  there  Is  a  way  to 
get  more  newcomers  into  a  dynamic  hobby, 
and  I  feel  that  a  skill  exam  may  be  fust  the 
way.  If  we  g4)t  rr>ore  builders  instead  of  DX 
ehaMrs  on  20  a&  a  resutt^  It  would  nt  be  » 
bad  move, 

After  atj,  no-Code  licenses  wor^  well 
En  Europe  and  Japan.  I  have  yet  to  hear 
one  good  reason  why  (hey  won't  worK  in 
thet^A, 

Pelec  H.  Putnam  KT2B 
Mon1«  Pliifia  HJ 

Troubfemaker. — Wayns, 


RIDGE  RAVE 


J 


Just  wanted  to  let  you  know  ot  the  fine 
custon^r  service  afforded  n^  by  o<ve  of 
your  advertisers. 

After  having  0urc)%ased  a  fTTfY  imerf ace 
unit  for  my  computer  fr^m  Ridge  Systems 
of  Aoton,  Massachusetts,  I  experienced 
some  ditf  lenity  In  putting  It  into  operation,  i 
called  the  Ridge  factory,  and  In  a  couple  of 
days  Dave  Bevsrage.  factory  engineer,  ar\d 
"Frarhco,"  also  of  Ridge,  appeared  it  my 
front  door. 

tn  a  s^i^fl  tiTf>e  they  dtseovered  the  prob- 
lem to  be  In  the  computer  and  not  thalf  in- 
terface unit.  They  could  have  stopped  right 


there  ar\d  left,  but  instead  they  pmcswM 
to  disassemble  my  computer,  ramove  the 
Internal  PC  boarti,  fir^  the  problem  (a  Tan- 
dy factory-wired  short),  and  reassemble  the 
machine  la  color  computor)^ 

After  a  thorough  checkout  of  the  equip* 
ment,  Dave  Iften  q*v%  ma  extra  inatructl^on 
on  using  ttie  interface.  Wr«n  he  waa  stKl 
all  was  wall,  ha  ar^d  Franco  picked  up  thtir 
tool  a  and  left— no  charge! 

T!ie  RTTY  unit  has  been  operating  per- 
fectty  evef  sirtce.  and  i  not  only  ra^omRWMf 
*i  to  other  colOf -computer  own«r«  but  flrwl 
th«t  I  can  iiao  recommer^  the  compaAy 
behlrwitt. 

JowiphF.FenilloWiHFF 
Revtfe  MA 


FUN! 


Johrt  Edwards  KI2U 
7B-b6  86m  Street 

Ghndale  NY  n385 

THE  POSTMAN  GETS  MAD 

Sometirnes,  l  get  ttie  feettng  ttiat  this  yearly  FUN!  poll  rs^ning  out  of  control.  E^cti  year^ 
more  ballots  come  m  mns  the  wdct  gets  hardet,  Taiie  ttiis  year's  poll  fot  eKample.  7, 190 of 
you  seni  in  tialtots,  this  time  around  it  tooli  four  people  and  three  computers  to  tabulate  the 
results  (a  TRS-30  Mode!  Ill,  an  Apple  lie.  and  an  Atari  400.  tor  those  of  you  wt>o  care). 

This  time,  lor  the  first  time,  my  mailman  spoke  his  mind,  Now.  for  ail  of  you  who  ad- 
dressed your  enveropes^  "Attn:  FUMi  Poll"  or  wrote  "FUNI  Oepartmeni"  In  Ihe  lower  right 
corner,  i^^t  ms  point  out  that  1^  iive  in  a  rather  small,  one-f amity  home  iodyetl  In  an  area  of 
Mew  York  City  that  one  of  my  friends  calls  "Archie  Bunker  land,"  My  home  does  not  have  a 
mailbox;  it  fias  a  tmy  slot  next  to  the  front  doof-  This  rrteans  that  my  mailman  had  to  slip 
e^h  of  the  letters  (up  to  one  hundred  a  day)  through  fhe  stot  one  or  two  at  a  time.  By  tt^e 
third  day,  the  poor  man  finally  gave  up,  rang  ihedoorbeil,  and  with  a  hrmly  set  snarl  said,  "I 
don't  know  what  thts  tun  stuff  Is.  but  it  ain't  no  fun  for  me,"  Before  I  had  a  chance  to  answer, 
he  turned  on  his  heel  and  trudged  away.  From  there  on  in,  he  would  merely  ring  my  doorbell, 
hand,  me  my  mall,  and  say„  "Here's  your  fun  mailT'  Funny  he  didn't  even  answer  me  when  I 
as4(ed  if  a  ma  It  sack  woutd  neip. 


Heie's  wnai  you  had  to  say: 

ELEMEMT  l-aACKanOUNO 

A)  ttflale— 89% 

B)  Female— It  % 

A  f wo-percerrr  increase  m  temsfe  smsteufs 
emt  1S62  and  a  /ive-^perce^f  incmase  sine* 
t9Bl.  A  definite  trend  ts  devefop/flg, 

2)  Age: 

A)  15  Of  b<slow->4% 

B)  16-21—67* 
q  22-39-37% 
01  40-53-36% 

B    eOof  atxsve— 17% 
As  the  numbers  sttow,  noi  mMny  young 
nspoftdertts  fo  Me  poiK  Either  amateurs 
are  gettfffg  ofder  or  the  kids  have  forgo!- 
ten  how  to  write. 

3J  License  class: 

A)  Novice— 7% 

B)  Tectin  ioian  — 6  % 
Q    General— 26% 
0}     Advanced— 44% 
E)     Ejttra~15% 

More  Advanced  and  Bxtra  hofders,  fewer 
Novices,  Techs,  and  Genemta  compared 
with  i^st  yea/. 

4]  Num^ef  of  yMfi  Hoented: 
A|     1  year  or  ie$a^1% 

B)  1-5  years— 32% 

C)  6-lOyearB— t2*A 

D)  11-20  yeara-30% 

E)  21  years  and  up— ^% 

A  bnmktfown  simiiar  to  iest  year*a  results. 

^  Do  you  HsMe  a  new  (post-MaFch  'T8}  cell? 

A»    Yes— 46% 

B)     No— S4% 
Somehow,  those  "new**  caita  just  don't 
seem  so  strenge  anymore^ 
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6)  How  many  hoi/rs  a  week  do  you  devote  to 
amateur  radio? 

A)  0-1  hour- 4% 

B)  2-5  hours- 30% 
Q     6-tO  hours- 42% 
0)     tl^ao  hours- 18% 

E)     21  hours  or  mofe— 6% 
Ptesty  much  the  same  resuits  as  tsst  year. 

7)  Which  HF  band  do  you  use  most? 

A)  80-75  meters- 18% 

B)  40  meters— 23% 

C)  20  meters— 22% 

Oj     15  ar^^o#  10  meters— 25% 
E]    Dofl'l  operate  HF—t2% 

A  t3ig  dip^  in  15/10  operation^^oi^n  fS%  ift 

two  years. 

S)  Which  VHF-UHF  Oand  do  you  uae  most? 

A)  6meters— 1% 

B]  2  meters— 75% 
Q     220  MH2--4% 

0)    420  MHz  and/or  up— 2% 
P     Don  I  operate  VHF.UHF— 1B% 
Same  oi^  story,  2  meters  or  nothing, 

g]  Which  mode  do  you  use  most? 

A)  SSB— 45% 
B}     CW-1ft% 
Q     FlM-2e% 

D)  Hrnf— 6% 

E)  Other— 3% 

CWis  down  for  the  third  year  in  af<iw. 

10)  How  much  money  have  you  spent  on 
amateur  radio  within  the  past  year?  (iiv 
ciude  OSL  expenses,  magazine  lutiscrtf^ 
ttofis.  ctub  dues  arvd  other  mctdefitai  ax- 
pensssj 

A|    0-$£50-45% 

B]  S251-S5O0-29% 
q    $601 -Si, 000—20% 


01    S1.001-S2«500^4% 
Ey    *2JCI1  and  up— 2% 
Depressing  figures,  depressing  ae^h&my. 


ELEMENT  2~$0CtAL 
CHAI^ACTERISTICS 

111  Has   arnateur  radio  jnlluenced  your 
career  choice? 

A)  Gfeatly-27% 

B)  Somewhat  —24  % 

C)  Not  at  all— ^% 
Steth  figures 

12)  Do  you  answer  OSLs  that  lr>ctude  a  self- 
addressed,  stamped  envelope? 

Aj    Yes- 75% 

B}    No-25% 
No  t?tg  change  henft  either, 

13}  Font  leal  ly,  how  would  you  define  your- 
self? 

^    GoR9ifvattve^4a% 
ig    Ml(lc8fr<^f  ihe^oad— 49% 
Q     Lit^erai— 3% 
f  ran  mofe  ot  a  consenrstive  tiff  fhsn  fast 
year^ 

14)  Oo  you  think  amateur  radio  will  exist 
20  years  from  now? 

A)  Yes— 91  % 

B)  No-9% 

Mom  optimistic  than  fast  time  amund. 

15]  How  old  were  you  when  you  lirst  be- 
came  a  ham? 

A)     l&Of  t2eFow^l4Vt 

m     16-21—49% 

CJ     22-39—23% 

D)  40-59-9% 

E)  60  or  at>ove— 5% 

Just  goes  to  show,  you  gotta  get  'em  wherr 
they're  young. 

16}  Weft  you  a  CBer  tj^fore  you  became  a 
ham? 

A|    Yes— 62% 

B}     No— 38% 
Give  me  a  breeh. 

1 7)  Do  you  own  a  home  computer? 

A^    Yes— 45% 

BJ    No— 59% 
Someday.  fOO*^  yes. 

13)  Do  you  think  hams,  whtii  compared 
with  computer  hobbyists,  are: 

A)  Mere  technically  inclined  In  their 
hobfay-23% 

B)  l-ess  technically  I'ncllned  In  their 
hot)by-»41% 

Q    Both  are  about  equally  sklhed  lit 
their  hobby— 36% 
I  think  there  was  some  contusion  bmwe&n 
hobbyists  and  homo-computer  usem. 

iQi^  Do  you  think  that  home  computing  is 
■iphonInQ  people  (including  youngsters) 
away  from  amaieur  radio? 

A)     Yes-7t% 

8)     No— 29% 
Noting  the  obvious. 

20}  Did  you  ever  use  a  "cheat  tiook''  (not 


counting  the  ARRL  Ucense  Manya/^  to 
uporadayour  license? 

AJ    Yes— 22% 

B}    No— ?B% 
The  y esses"  are  growing. 

21}  If  Someone  offered  you  ten  million  dol- 
lars, tax  free.  On  the  coridition  you  give  up 
amateur  rat^io  lorevef .  wouJd  you? 

Ai     Ym-^% 

B}  No— 17% 
fn  three  years  we've  g&n6  from  one  to  five  to 
fan  miff  ion  bucks.  When  we  raised  the  ante 
from  oite  mitfion  to  five  miftion.  we  got  20% 
more  positive  replies.  Now  that  weV« 
upped  things  by  amther  five  big  o<res.  w« 
Oft  if  received  a  twopercam  inaeas*. 
Quess  we  hit  a  C9iiing. 

22)  Do  you  Iselong  to  a  local  ham^radlo 
club? 

A)  YtS— 40% 

B)  No-«% 

A  htUa  down  inan  m$t  Y^af. 


23f]  Have  you  ever  attended  a  ham 
market? 

A)    Yes-ei% 

Bj    No— 19% 
A  tftlie  up  from  fast  ye«/. 

24)  Do  ytMj  think  the  new  ARFtL  leadershtp 
is  better  than  ihe  previous  admintstration? 

A)  Yes— 71% 
8}     No— 29% 

Good  newi  tor  Newington.  but  many  votan 
said  we  shouid  have  includmd  a  "no  opin- 
ion'* choice.  Mea  culpa. 

ELEMEHT  3— OPERATING  HAStTS 

25)  Should  Novices  have  phone  privileges? 

AJ    Yes— 64% 

B)  No-36% 

M  tong  as  tttay  know  itw  c&de,  tight? 

26)  Do  you  th^nk  US  phone  bands  should  b* 
eKpandedet  the  ex  pense  of  foreign- stall  on- 
dniy  bands? 

A)  Yea— ei% 

B)  No-- 19% 

Are  you  Ustening.  FCC^ 

27|  Ha<M  you  ever  used  a  pefSpneJ  com- 
piUif  tn  connection  with  your  amateur 
radJO  activities? 

A)    Yea*- 19% 

B}     No-81% 
Seems  a  iittta  low. 

28^  b  ft  lfm«  to  completely  deregulate 
amateur  radro  by  having  the  FCC  tum  o*m 
all  respoTisit>ility  for  ham  operation  to  the 
amateur  community? 

A)  YoB-5S% 
6)    No— 45% 

Not  a  mandate  by  any  means. 

291  Where  do  you  thirtk  tl^  tutwt  of  ham 
fadio  ties? 

A}    On  the  HF  bands— 9% 

B)  On  the  VH F^UH F  bands  —9 1  % 
So  what's  holding  everyone  back? 
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30)  Should  we  g^t  fi6  Of.  or  reduce  in  s^zt, 
th©  CVy  subbands? 

A|    Yb^— 66% 

B)     Ko— 34% 
Time  to  trim  the  t^und  ch&rt. 

31|  Do  you  think  reitgiousiy-orienied  nets 
have  a  pl3c«}  in  tiam  radio? 

AS     ¥63— A3% 

^    No-5fl% 

32;)  Do  you  ttiink  politkiatly^irlen!^  nets 
have  a  place  In  ham  rarJio? 

A)    Y&s™7a% 

Q)     No-30% 
fm^  speech  tivetf 

33}  tf;  wtiile  turning  across  a  band,  you  heard 
a  net  ot  gay  hams  In  prcjgress,  would  you: 

A|    Jam  It— 5% 

3}    Ignore  it— 62% 

Q    Complain  lo  the  FCC  or  some 
other  orga  miration — 12% 

Dj    Listen— 19% 

EJ    Join  it— 2% 
t  tfiifik  that's  a  heatthy  sttifude, 

3M)  If,  ^hlle  tuning  arirosa  a  band,  you 
rii«id  a  n«l  called  "The  Am^riean  Commu- 
nisi  Badfo  Society"  in  pfogress,  would  you: 

A)  Jam  It— 7 ¥c 

B)  Ignore  It— 61% 

C)  Cofnplain  lo  the  FCC  or  some 
other  organization— 15% 

D)  Ltsiei^— 17% 
E^     Jom  it— 0% 

See  the  sbove  comment 

35)  If  required,  could  you  solidly  copy  CW  at 
it>e  speed  at  wrhlcti  you  wefe  licsneecf? 

M    VM-7f% 

8)     No— 23% 
Eith&r  our  readers  keep  m  shape  or  are 
hopeiess  itamr 

3^  H  raquired,  couki  yoa  pass  ihe  FCC 
theory  lest  fo*  your  license  class  without 
consulting  a  "cheat  book''? 

A]     Ye  1—74% 

BJ     NO— 26% 
See  atmve  commeitt 

37)  Have  you  ever  pifr|sosely  operated  in  an 


amateur  subb&nd  you  weren't  licanaed  to 
us«? 

A}    Yea— 13% 

B)  No-87% 

These  ftgums  /raw  remained  atx>ut  the 
^mrte  ov&  three  years 

38)  Do  you  think  the  FCC  aftects  amateur 
radio  ^n  a  positive  manner? 

A)    Ye«-15% 

B»    N$-e6% 
Tfte  posr*rve  reponses  ti3ve  been  creeping 
upwant. 

39)  Do  you  ever  speak  to  toFeign,  non-En- 
^Nsh- speaking  harns  ^n  their  own  lan- 
guage? 

A)  Always-^  % 

B^  Someiimea— 17% 

C)  I  attempt  it- Z3% 
P)  Rarely— 4% 

E)     Never— 52% 
No  mafor  change  twfe, 

401  Oo  you  le^  competent  tO  replace  the 
finals  in  a  tube-type  rig? 

AS     Yes— 94% 

B^     No— 6% 
firl>e  pins  a/v  genemitf  tougher  fo  dend 
Ihan  tC  pins. 

41)  Do  you  feel  yourself  corrpeieni  to 
replace  thg  finals  in  a  tran&iatcr-type  rig? 

A)     Y^a— e3% 
m     No— 17*.^ 
No  ptn^  on  fransistois. 

42)  Have  you  ever  buitt  an  electronic  project 
from  a  kit? 

A)  Yes— 97% 

B)  No-3% 

Heath.  Radio  ShecM—take  note. 

43)  Have  you  ever  "'home-brewed"  an  elec- 
tri^nlc  project  from  a  book  or  magazine? 

A)    Yes— 71% 
B\    No— 29% 
Lots  of  fun. 

44}  Have  you  ever  designed  your  own  elec- 
tronJc  prD|act7 

A)     Yes— 57% 

Bj     No— 43% 
How   shout   an   etmctronic   freQuency 
ciaemr^ 


45)  WTiai  do  you  think  of  contesting? 

A)    Qreai— 15% 

B}    Good— 20% 

Q     Okay— 14% 

Q]     Don't  like  it— 23% 

E^    Despise  it— 28% 
A   sfeapiess  night.   Bare  ttiroat,  frauieti 
nenfaS'-whaVs  not  to  Uke? 

m  What  do  you  think  of  DXing? 
A)    G^eat— 43% 
B}    Good— 29% 

C)  Okay— 11  Vd 

D)  Don't  like  it— T% 

E)  Despise  it— 10% 
The  qtm&t  for  tfia  Hoitor  Ho^f, 

47)  What  do  you  thtnk  ol  repeaters? 

A)  Great— 30% 

B)  Good— 13% 
Q    Okay -37% 

m    Don  1  like  them— il% 

E)    Despise  th^m— 9% 
Ham  rat/io's  anawer  fp  Chanhet  19.  Only 
ioking. 

48)  Whs!  do  you  think  of  trsff'tc  handling? 

A|  Great— 7% 

B\  Good— 3T% 

C)  Okay— 28%^ 

D)  Don't  like  it— 11% 

E)  Despise  it— 23% 
tn  Sam  Morses  footsteps. 

49)  Do  YCJU  plan  to  use  PhasA  III  Oscar 
within  a  year  of  Hs  launch? 

A>    Yes-30% 
B)    No— 70% 
it  Atiene  doein't  ien4  in  the  df^k  again. 

50)  Do  you  plan  lo  use  the  new  ID.^MHz 
band  withJn  one  year  of  its  opening? 

AJ    Yes— 12% 

8)   1^0— es% 

The  FCC  jumped  the  gun  on  this  one  and 
actuatty  opsned  the  tiand  before  tfie  ques- 
tion got  into  print.  In  any  event,  the  ques- 
tion bvas  stitt  vaitd  and  f2%  of  you  should 
he  enfoymg  your  new  pnvitegea  right  rraw 
Bf  the  way,  4€^A  of  you  said  "yes"  iast  year 
What  happened^ 


SELECTED  COMMENTS 

t  think  that  non'co(i&  exarn-type  ticensos 
stmufd  net  tje  a/fowed.  Ham  radio  has 
iJWays  tevoNed  amuntf  CW  and  shoutd 
oonhnue  to  do  so  — NeBWJ. 

f  worf^  th  a  (argehQrh  store artd.  trankfy,  the 
hslpfessness  oi  today's  "Bash"  ham  is  em^ 
tarraBSing.  t  had  a  GeneraHiiass  ham  e^k 
me  tt  fongwave  was  mote  powerfu/  than 
FU.— NftBPL 

fun,  John.  Fun!  The  fresr  pert  of  this 
response  is  that  I  get  to  cut  up  Wayne's 
'*NSD"C0iumn  HiZ—NlBLL 

A  futt  fife  iS  possible  ttithout  amataur  radio. 
Onty  a  dinosaur  bscdnres  too  speeiah 
tied— hobbies  are  swelt  but  are  not  essen- 
tia f  to  Hte.—UaTy  MacKenzle,  Portland  OR. 

Tfm  FCC  p/an  to  have  hem  ciubs  handle  it- 
censing  ts  the  poorest  tdee  they  bsve  evm 
had.  The  abuse  by  Bestt  of  the  license  &yS' 
tern  wouid  took  UHe  harmtess  cHiid's  ptay 
compared  to  the  certain  saie  ot  licenses  to 
people  who  don't  know  the  code  or  cari't 
pass  even  the  stmpteit  technicat  atem  it 
emateur  radio  is  to  suhrrye,  this  yntti  not  be 
the  way.  Mam  ticenses  for  a  SJOO  donation. 
fl^yona?— KJ7F. 

r^e  oniy  foreign  language  i  took  was 
Udn.—mBnO. 

f^rgfon,  politics,  g^ys.  endreds  don't  hme 
9  ptace  in  hsm  radio.  Pteese  forward  in  for- 
ma tian  to  me  about  an^one^  who  answered 
*'f "  for  33  and/or  3<l  — KA2MNQ 

Amari&ifrs  are  an  ur^usual  dass  ot  people. 
You  run  mto  them  in  a  crowd  and  tttey  stand 
out  as  bemg  conservative— serious  about 
their  tipbby— and  wifling  tohelp—espECiai- 
ty  people  interested  in  amateur  radto.  Ws 
m  true  the  world  ow/^^-W^MGO. 

ThiB  qufi  iS  a  good  reminder  to  me  of  how 
i've  cfi$nged  my  opinions  and  opereting 
fiabits  over  the  years,— AJ2X. 

How  about  a  hundred  questions  newt 
y«aj^— KB7WL 


W2NSD/1 

NEVER  SAY  DIE 

editorial  t>y  Wayne  Green 


from  page  d 

party  pubHstier  to  bring  unbiased  inlorma- 
tlon  10  users,  I  can't  honestly  recommend  it 
Rememtsef  when  you  see  these  great 
prices  that  witf>ou|  good  sohwars  and  user 
intomiation  as  supplied  almost  eKClusiveEv 
through  system -specific  magazines,  you 
are  asktng  tor  a  lot  of  ghei, 

SOLVING  THE  JOBS  PROBLEM 

W^tl>al>mjtNalfaftheste'  drsQutot 

work  and  half  of  the  aulo  wori^efS  looking 
lor  jobSn  one  reads  the  papers  and  attend b 
the  leieuislon  panel  discussions  ex 
haustiwety  Investigating  ttie  |obs  sub^l 
wiit^  a  growing  conviction  that  thtn§s  are  a 
hi\  out  of  kilter. 

On  ttie  orve  ftand^  I  read  that  ttie  reason 
our  car  manufacturers  are  unable  lo  com- 
pete with  Jsi>afi  is  that  our  auto  workers  zie 
averaging  doubte  the  Ariwfican  wage,  while 
the  Japanote  workers  are  making  the 
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aimmge  Japan^»  wage;  The  Immedisie 
response  is  to  wonder  at  the  greed  of  the 
unions  which  pushed  Ihe  wage  scale  so  out 
of  l^alance.  It  appears  that  If  the  auto 
workers  wtio  are  stiH  worl^irtg  were  to  ac- 
cept the  avefage  Amencan  w^e  level, 
there  would  t>e  no  unemployment  in  that  in^ 
dustry.  And  apparsnily  the  same  goes  for 
the  steel  workers. 

Of  course^  both  of  these  Industries  have 
problems  more  deep-seated  than  just 
unjon^scafateid  wages,  fn  addition  to 
Arr^er^can  auto  workers  getting  double  the 
average  wage,  they  are  taking  almost  dou- 
ble I  he  amount  of  hours  to  make  a  cAr.  Tlie 
ftnger  hefe  seems  lo  poini  again  at  union 
presstjres  to  prevent  auiomation  because  H 
takes  away  ^obs. 

I  watched  triis  line  of  "thrnklng,"  if  that  is 
the  right  word  for  It,  In  the  printing 
business.  Unions  fought  viciously  to  pre- 
vent the  modernization  of  typesetting  and 
priming^  with  ifie  result  ttnal  phntefs  have 


now  lost  most  o(  the  typesetting  business, 
which  has  been  taken  over  by  tar  moce  effi- 
cient departments  in  t>usinesses  wh^ch 
need  the  printing.  The  priming  unions,  us- 
ing strikes  end  terrorist  tactics,  have 
managed  lo  cripple  what  was  once  a  major 
industiy. 

Union  pressures  forced  printers  lo 
employ  hopeless  incompetents  a!  incredi- 
b  le  wa  ges  tor  yea  rs,  a  1 1 1  he  whi  le  p  revent  I  ng 
changes  in  aquJpmont  or  systems  which 
would  bring  economies.  When  I  worked  In 
televtsJofi.  I  saw  the  same  union  pattern  in 
thelffCkatrical  busirvesn  Temtoria I  disputes 
between  unions  were  often  vicious.  Ttie 
wages  ot  stage  hands,  not  a  t6rr^b1y  exact- 
ing job  or  one  calling  for  much  in  the  way  of 
expefience  or  intelligence,  were  kept  Irn- 
creditily  high  by  iron  control  ol  ttie  union 
Or>e  ^d  to  virtually  be-  born  into  ttue  ymon 
to  Joffi,  and  Ifie  theater  which  did  not  pay 
the  stage  hands  between  the  first  and  sec- 
ond acts  on  Friday  did  not  have  a  second 
act 

With  It^  era  of  f  a£t  eonwnunicatjjons  and 
transportation  mahmg  mie  a  wottd  corrh 
munltyK  national  unions  are  at  a  dr&advan 
lege  trying  to  control  Industries.  The 
original  idea  tor  unions  was  wonder- 
ful, as  a  bai^aknlng  gn>up  to  counter  the 
terKtency  ol  manufaciurers  to  fake  advarv 
tage  ol  workers.  And  they  did  Bui  ttwre 
was  nothing  fo  stop  the  unions  once  they 
got  going.  They  bulk  up  rr^oneyi  which  Is 
oquivafent  to  political  power,  and  sonte 
went  right  past  equity  into  severe  greed, 
possibfy  putting  to  shame  the  greed  of  the 


manutacturers  wfilch  started  the  wtiole 
thing. 

One  of  1fi^^  days  a  wrtolo  new  concept 
may  emerge,  one  equating  to  some  de- 
gree the  contrlbutlonB  of  people  to  their  In- 
corne.  Ves,  I  realtze  that  this  isantt^soclitlsl 
and  anti-comimunks]  and  ihis  probalily  Nine- 
ty lo  earn  me  a  k}l  of  scathing  replies  The 
concept  of  taking  as  much  away  Irom  the 
r4ch  as  possible,  no  matter  what  ttiey  have 
contributed  to  the  country  In  eKchange  for 
the  riches.  Is  deeply  rooted.  England  has 
don€  a  dam«d  good  jod  of  thill,  witt>  the 
obscffvatile  n^suh  that  the  country  is  a  mere 
shadow  of  what  it  was  when  th«y  had  boiti' 
rich  and  poor  people,  not  Just  nioslJy  poor 
people. 

Hains  who  use  their  hobby  to  leam  more 
about  electronics  aire  silttng  pretty  if  a  con- 
cept of  geitmg  paid  for  value  ever  emergefu, 
Tt^  opportunities  for  working  wUh  digital 
communications  is  wide  opon  for  us  these 
4ays  1  see  every  Sign  that  the  FCC  ts  finally 
going  io  tireak  kxi^se  and  oJlow  us  to  expert 
ment  and  develop  n^m  com;mun  I  cations 
ftyst^ns.  TJhis  means  workir^  with  RTTY, 
ASCII,  error-correcting  systems,  packet 
radio,  and  so  on. 

Repeater  groups  will  want  to  afart  work- 
ing with  secondary  dlg^ai  reiayir^  sys- 
tems. possQHy  usmg  a  store  and  retay 
rrvamory  system  in  them  and  interconnect- 
ing mpeaters  for  extensive  links.  The  poo* 
pie  who  use  this  excuse  \a  gain  personal 
e)[perlefiiee  in  working  with  and  designing 
circuits  wilt.  1  aitspect.  never  have  to  worry 
about  a  jiob.  And  many  will  be  able  to  taMe 
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tills  expeftence  and  escalate  it  into  the 
Stan  of  a  new  tifm  of  their  own. 

There  have  been  a  lot  ol  ads  looking  tot 
support  for  black  coireges,  with  the 
headline  ttiat  e  fnirid  is  a  tenrible  thinji  to 
wa^te  Weif,  H  ksn't  jusi  t>lach  rnind^  which 
are  behog  w^asted  here^  A  frightening  part  of 
Amence  fs  made  up  of  ^^ap\&  with  goocl 
minds  wfto  h.ave  been  pushed  into  a  litQ  pat- 
Ism  which  maiies  littte  use  of  their  minds. 
In  school,  It  I*  managing  to  get  by  via 
mamof(2ing  enough  to  paaa  tests  and 
Spending  mo^t  of  the  waking  time  screwing 
around,  drinking  beer„  and  sen  oi> 

Out  of  school.  or>e  lakes  a  [ob  and  gets 
married,  goes  hofne  to sorne  rr^ore  tieiBt  and 
the  ever-present  tetevislon.  Going  out 
means  McDonald's  or  Qurger  King,  .  or  a 
bai  ar^d  aii  occasional  mowte.  Television 
lakes  care  of  mosi  of  Ihtt  nee^  tor  ^ntenarn- 
mant.  You've  read  how  many  hours  a  week 
the  average  parson  is  in  front  of  the  TV  set. 
Thefe'S  nothing  in  that  schedule  fof  ad- 
vancing one's  educatton  and  aMpertiae. 

Tfie  ki4  wrv>  gets  invohre<f  with  a  high- 
tech  hotJtJy  m  school  has  a  trerrsendous  ad- 
vantage. There  are  no  bread  lines  fo<r  elec- 
tronics or  computer  lechnlcJans^  only 
thousands  of  jobs  advenised  in  the  papers 
iTOfn  coast  to  coast,  The  rntcrocomiigtei' 
fiefd  coykf  easily  provide  handsome  tn^ 
comes  for  at  least  so.QOO  people  with  the 
abUllV  to  repair  compytafs.  For  a  ham  with 
my  ttack ground  in  digitai  work,  such  as 
Hm,  getting  tha  fiang  of  compulef  repair 
IS  a  snap- 

And  I  don't  think  1  would  htave  much 
problem  in  finding  work  for  at  least 
100,000  programmers.  That  wouldi^'t  even 
beijin  to  scratch  the  surface  which  ^s  de- 
vefopihg  in  software  needs. 

There  is  no  easy  way  to  get  out  of  the  fii 
the  country  has  gotten  Itself  into.  Unions 
and  other  groups  who  have  gotten  an  edge 
on  tfve  rest  of  us  are  pralectmg  thai  edge 
with  vigorous  political  power,  patting  the 
pressures  on  the  weal^est  of  seeators.  and 
you  Nnow  who  I  mean.  We  see  them  bowl  r>Q 
and  scraping  to  the  pressure  groups  every 
day  on  the  news  broadcasts,  championing 
lire  poot  on  rhe  on-e  hant}^  and  with  \he 
otfier  making  sure  tfiey  stay  poOf  by  giving 
as  much  as  possible  to  the  groups  which 
are  getting  more  than  their  share  and  keep- 
tng  the  politicians  In  of! ice. 

Katns.  if  they  don"!  screw  up  by  wasting 
llieir  gfokjen  opponunfties  to  team  tand  ihat 
fs  whal  7^  3s  an  about),  wilF  never  have  to 
worry  aboui  joba,  i  get  a  bit  discouraged 
when  I  run  Into  Hams  who  spend  1€0%  of 
their  linie  wheeling  over  repeate?^  or  on 
nets  on  tfie  low  bands,  never  making  any  et- 
foil  to  try  something  new, .  and,  at  l?e&t. 
writing  in  angry  letters  when  we  present 
new  ideas  and  technologies  in  the 
magazine^ 

The  fact  is  that  despite  ttie  slight  growth 
of  amateurs^  fewer  than  ever  are  reading 
sny  ham  magazines  at  afL  Please  tefi  me  of 
what  value  a  ham  is  to  himself  or  to  the  rest 
of  us  If  he  r>ot  only  has  r^  understar^ing  of 
lechnotoigy.  but  Isn't  even  Interested 
enough  lo  read  about  Jt?  Vou  want  to  see 
something  interesting?  At  the  neKt  club 
meeting  ask  for  a  show  of  hands  of  mem- 
bers who  are  getting  a  ham  magazirve.  I 
thmk  you'll  be  surprised  at  how  many  w^e 
not  only  ignorant  about  amateur  radio,  but 
aJso  have  no  real  interest  in  learning. 

Clubs  are  a  key  to  not  only  rejuvenating 
amateur  radio,  but  atso  to  getting  our  wfiole 
technology  rr^jvir^  ahead.  Few  tiam  ciut>s 
am  so  ctead  that  si  feast  or^e  memtjer  of  the 
cluD  isn't  into  RTTY,  ASCII  communlca- 
tions,  packet  radio,  slow-scan  television, 
ftlv.  OSCAR,  Of  sorrwrfiinq  different  from 
rag^chewing  of  PXing.  Get  these  chaps  to 
give  a  talk  on  ttie  tun  they  aie  hav- 
ing, .  .with  somehintsonhow  tojoin  In  the 
fun.  If  someone  is  into  building,  Oe  sure 


they  have  a  chano«  to  sfiow  off  what 
they've  bulit.  You  could  just  get  some  more 
club  members  inteiesled.  MaylDe  someone 
in  the  cfub  has  started  a  small  eiectmnics. 
h^m,  or  even  a  computerofiented  Pusi- 
ness . . .  weH,  get  em  to  teii  everyone  about 
It,  Help  them  and  Infect  the  group  with  the 
enthusiasm. 

VVe  fiave  errormous  potential.  We  f^ave 
one  of  the  most  fascinating  hotibies  tf^Here 
Is,,  .though  this  is  one  of  the  t>ost  kept 
secrets  In  the  country,  \f  not  the  world.  And 
with  the  coming  need  for  people  wf>o 
urKterstand  communications,  never  have 
the  prospects  been  tMtief  for  using  a  hobby 
to  provide  a  stepping  stone  into  busi^ness. 
Thousands  of  new  businesses  are  needed 
and  will  be  fonned,  making  thousands 
more  millionaires.  Are  you  gojng  to  be  pan 
of  the  fun  or  one  of  those  watching  tfte  ne»t| 
Super  6owf  game  with  a  cotd  siv  pack  at 
your  elbow,  wondering  how  come  so  many 
of  your  ham  friends  are  getting  rich? 

THE  ULTIMATE  EMERGENCY 

Nucfeaf  war  tB  still  more  of  a  science  fk^^ 
tion  concept  than  one  which  has  to  be  faced 
as  a  reali  ty .  Yet,  i  t  you've  seen  some  of  the  re- 
c&\\  evaf uatksni^  of  the  situatnon,  it  i&  getthr^g 
oiNkHia  tfial  wti«ijief  we  want  to  twiieve  that 
Such  a  war  is  possitife  or  not,  we  c^r\  no 
longer  |ust  refuse  to  lace  the  problem. 

Atxiui  five  years  ago  there  was  a  film  on 
le^tsion  wfiu:h  sfiowed  a  companson  ot  the 
US  and  ttte  USSR  as  far  as  a  nuclear  ex- 
cf>ange  was  cor^cemed.  The  SALT  agree- 
meni  sat  up  a  situation  where  both  countries 
agreed  not  to  pursue  civit  defense  protection 
of  the  cities,  resulting  in  a  sort  oi  mutual  f>o$- 
lage  situation.  Of  course.  Rusaia  Imniediaie- 
ly  emittrliced  upon  a  massive  development  ot 
underground  protective  areas.  We.  on  the 
other  hand,  virtually  disbanded  our  civtl 
defense  pfOfpairu  TTie  estimate  was  that  a 
nuclear  exchange  between  the  twoooufrtrtea 
would  proDaDly  result  m  atx>ut  TOO  millkm 
Americans  getting  Killed  as  opposed  to 
perfiaps  only  20  mlilion  flussians. 

Not  only  fiave  they  sal  up  extensive  pro- 
tection for  tfwtr  people,  but  a  Qood  deal  ol 
their  manufacturing  has  been  protected  And 
tf>eir  efforts  have  been  coniinuing,  wiih  one 
recent  estimate  that  iheir  losses  might  today 
be  down  to  only  five  to  ten  miilion.  We^l, 
tf^^e  are  fust  f^ufes,  so  nit-pickers  car^ 
argue  tr^eir  validity,  txrt  the  tiask:  ideaol  wf^t 
has  been  going  on  should  give  us  some 
pause. 

Weil  the  more  tfve  U&SH  outmajieuvers  us 
with  missiles  and  civil  defer^se  me^ures,  t^te 
moce  serious  is  going  to  be  the  need  for  a 
well-develc^>ed  emergency  communications 
system.  The  only  thirig  which  can  keep  ua 
togethet  as  a  country  is  the  ability  to  keep 
some  sort  of  communk^lbfia  b^ween  our 
peopie  and  our  gcpvemment.  Wittioul  Ifiat  we 
Cease  to  exist  as  a  country. 

The  FCC  Is  not  unaware  of  this  situation 
and  it  has  made  a  ma^  move  to  do 
8Oimett<iin0  about  this  growirig  need  for  an 
pmefflioncy  oommuncations  Systran  which 
will  be  available  for  any  emergencies,  right 
on  up  through  a  full-blown  nuclear  war.  They 
started  with  ihe  Mationaf  industry  Advisof 
Ckimmiitee  concept  |NIAiC|i,  small  suEioom- 
mittees  made  up  of  vofunteer  advisors  iwom 
industry  These  NIAC  gn^ups  hiave  l^een 
around  for  several  years  but  have  not  t>een 
very  actJve  or  productive.  Perhaps  the  most 
active  of  them  has  been  thte  amateur  radio 
subcommittee  durirtg  if>e  last  ^vo  yeara. 

Ttie  Commisston  In  January  set  up  a  Long 
Range  Planning  Committee  (LRPC)  made  up 
of  top  people  from  our  communications  rn^ 
dustry.  This  committee  f^as  been  set  up,  in 
essence,  as  a  steering  committee  for  four 
revamped  MIAC  sutscommittees.  The  aim  for 
this  is  the  setting  up  of  an  integrated 
emergency  communications  sysierru 


Though  more  and  rrvore  of  our  govern- 
ment agencies  are  arranging  for  intercom- 
munications during  emergency  situations, 
nothing  has  been  organized  in  the  way  of 
an  overall  intetcommunications  system 
t]ietween  government  and  aFi  civitian  radio 
groups.  There  seems  little  likelihood  that 
such  an  overall  system  will  not  depend 
fieavily  upon  radio  amateurs,  in  this  I  think 
we  may  have  a  very  exciting  future  ahiead  ol 
us>  Amateur  radio  is  getting  to  be  perceived 
as  needed— by  the  governments  by  the 
communications  industry,  and  by  civitian 
groups. 

No  matter  tiow  bad  the  bat  ten  ng,  when 
the  dust  starts  to  setlle,  some  ham  is  going 
to  dig  his  way  out  of  a  cave,  grab  his  radio 
out,  and  see  whio  is  on  the  air  so  he  can 
start  getting  things  1o<Qether  HTs  and 
mobile  ngs  will  be  set  up  for  local  t^MTi- 
munioa tions.  low-t>and  rigs  for  area  and  na- 
tional communications.  The  world,  what  Is 
left  of  it,  will  want  to  know  what  Is  happen- 
ing, and  the  chances  are  that  it  wilt  t>e  ham^ 
wtic  will  t»e  ttie  link. 

Rather  than  wait  until  we're  needed  for 
this  ultimate  emergency »  we'll  do  better  if 
we  get  started  now  setting  up  the  com^ 
mun^caiions  systems  we  may  rteed  We  can 
start  with  wtvat  we've  got— tfnprovtng  our 
repeater  systems,  linking  them  through 
both  microwave  and  low-band  links.  But  If 
we're  going  to  get  very  far  with  this,  we're 
going  to  have  to  get  going  with  some  badly 
neeided  technical  dieveiopments.  Voice 
communications  may  do  when  there  isn't 
much  traffic^  but  if  anything  serious  hap- 
pens, voice  Channels  will  be  quickly 
swamped  and  we're  golr>g  to  need  high- 
speed digital  communications.  We  won^^t 
have  that  unless  we  start  working  on  it  now. 

Over  the  next  lew  years,  I  expect  that  we 
will  be  oaited  upon  for  several  things  as  a 
group^  First,  It  should  not  surprise  us  tf  both 
the  government  and  trMlustry  start  getting 
serious  about  the  need  tor  the  growth  of 
amateur  radio.  The  need  for  engineers  and 
technicians  for  the  government  and  in- 
dustry is  getting  desperate  and  no  tiettef 
aouree  of  really  dedicated  technical  people 
has  been  found  than  an^ateur  radio.  We're 
going  to  be  called  upon  to  start  a  big  move- 
meni  to  attract  the  10-15-year-olds  into  our 
hobby.  This  means  new  programs  for  our 
clubs,  cooperation  with  local  schools,  and 

SOOTL 

Amateur  clubs  are  a  natural  for  setting 
up  Intergrcup  communications.  In  emer- 
gencies it  is  chjciai  to  make  it  possible  for 
all  two-way  radk>  users  to  have  son^e  conv- 
mon  link. 

As  a  member  of  the  newly  formed  LRPC 
and  also  a  member  of  the  private  radio 
NIACt  I've  started  a  dialog  with  Itve  corn^ 
munications  indtistry  leaders.  I  have  good 
raasor^  to  twiieve  that  we  can  evpeci  to  get 
cooperation  with  industry  and  government 
In  developing  amateur  radio  growth,  i  think 
we  ana  going  to  I3e  able  to  start  setting  up 
some  rei>eateT-!o-reF>eaier  commumca* 
tions  systems  via  tfie  commercial  satel- 
lites, usmg  spare  channels.  These  will  start 
out  mostly  with  voice  channels  but  wHi 
gradually  change  over  to  digital  high-speed 
c:haiine!s  as  we  impfove  our  tecfmology. 

This  tsnl  anythfriQ  mm  t^an  Sefldtcily 
taenia  with  a  bunch  of  okl  man  staggering 
around  with  their  waikers,  We  are  going  to 
have  to  come  to  grips  with  the  need  for 
youngsters  and  find  oul  fK>w  to  attract 
ftte^n,  Wfietfier  that  is  going  to  take  a  no- 
code  license  or  what  is  your  problem.  You 
work  it  out  and  Fet  me  know  so  we  can  get 
some  movement  ahead.  I  will  say  this: 
Good  luck  on  trying  to  explain  to  kids  why 
MorM  codt  is  important  for  the  dev^op- 
ment  of  tf\&  needed  high- speed  conimuni- 
catlons  system.  H  .or  even  for  voice  com- 
munications- 


SURVIVING  EMP 

Etectromagnatic  pulse  (EMP)  is  a  partner 
of  riuclear  blasts.  Getting  the  tacts  about 
its  effects  on  radio  equipment  is  difficult. 
We  mad  in  some  places  that  solid-state 
equipment  can  tie  eKpected  to  dastruct 
anywhere  wfthin  hundreds  of  mUes  of  a 
blast.  Then  we  read  that  het:l,  alt  you  have 
to  <So  is  wrap  things  m  foil  to  protect  them 
Truth  pratiabiy  lies  somewhere  in  ^(ween, 
though  more  toward  ease  of  desi ruction 
than  ease  of  protection.  Since  it  looks  as  if 
the  government  is  going  to  be  k>oking  to 
amateuf  radto  tor  communications  wtvan 
all  else  fails,  we're  going  to  6&  oat  tsest  to 
get  the  most  accurate  Information  on  the 
subject  we  can,  despite  cloaks  of  secrecy 
which  seem  to  be  thrown  up  aiound  the 
subject.  We  realty  fiave  to  know  ll  we  are 
going  to  <to  ttie  }ob. 

When  defectors  brought  us  the  latest  in 
Soviet  fighter  planes,  our  technical  people 
had  a  merry  taugh  over  theprimitiven^sof 
the  communications  equipment.  Imagine 
t>elng  so  far  in  anti^^uity  thai  tfwy  are  Milt 
using  tubes!  Golly  and  har  de  har  har, 

The  smug  chuckles  turned  sour  when 
someone  got  to  thirtking  about  it  and  ran 
son^  tests.  Sure  enough,  tube  gear  is  abfe 
to  survive  surpnsingfy  large  blasts  of  EMP 
and  still  come  out  working  tine  Thus  4 1  ap* 
pears  that  i  t  Is  get  t  i  ng  t  i  me  to  Q 0  bac  k  to  the 
old  workbench  and  re-Invent  lube  radios 
and  anything  else  we  want  to  be  usable 
after  a  nuciear  blast  in  space. 

The  transistor  came  jusi  at  the  time 
when  we  were  starting  to  seriously  design 
truly  miniature  tubes.  Oh,  we  had  seme 
sm^l  tubes  designed  for  wartime  pocket 
spy  radios  and  for  haaring-ald  amplifiers. 
We  made  some  small  "acom"  tubes  for 
VHF  purposes  such  as  the  9S5-9  series. 
Those  came  along  in  the4Ds  By  1960>  we 
had  even  better  VHF  tubes  m  ifie  nuvi$tor, 
ana  then  tulws  were  phased  om.  Today  our 
mintaturizarion  techniques  are  Siuch  thai 
we  protsably  can  design  some  very  small 
lubes  to  be  used  in  EJWP-safe  radios,  and 
perhaps  this  is  something  in  which  the 
government  sfiouiti  invesi. 

in  Ifve  meanwhile,  the  rest  of  us  need  to 
know  If  there  is  any  way  to  protect  our 
repeater  transmitters  and  receivers,  the 
control  circuits,  and  even  our  dfg;ital  RTTY 
and  computer  drcuris  so  they  will  still  be 
around  after  a  surprise. 

If  we're  going  to  be  limited  to  tube  gear 
after  en  attack,  thetype  of  communications 
wa  will  t>e  able  to  provide  is  going  to  be 
totally  different  ITiai^  if  we  can  use  digital 
equipment,,  which  would  make  H  practical 
for  us  to  deveitop  high-speed  automatic 
relaying  anywhere  In  the  country.  If  any 
readers  have  gooct  solid  information  on 
this,  ^et's  start  getting  it.  Please,  no conjieC' 
lure  or  guesses. 

One  ot  the  problems  Involved  In  getting 
hard  in  format  ion  on  these  pulses,  beyond 
the  restrictions  of  secrecy,  is  the  ditlicutiv 
of  simulating  thenv  lof  testitiQ.  Indeed, 
tfiere  is  no  test  site  yet  avaUabte  whteh  can 
dupficate  the  short  iniense  pulse  invofved. 
A  test  site  in  New  Mexico  has  been  able  lo 
generate  an  EMP  by  discharging  t&O  billion 
Watts  of  i^owef,  yet  ih^s  pulse  is  probabfy 
about  one-third  of  what  we  can  expect  from 
a  nuclear  blast. 

Tfie  pulse  travels  particularly  well  tn 
space,  so  it  is  possible  lhat  one  or  two 
bombs  detonated  out  there  could  wipe  out 
most  of  Itie  syhchionous  sateiiites-  With  an 
increasing  amount  of  our  communications 
being  routed  via  these  birds,  this  could 
screw  things  up  substantially,  That's  why, 
in  making  long-range  emergency  communi- 
cations plans,  alternatives  to  satellttes 
must  be  constdefed  and:  devetoped 

The  Janoary^abruary  isstie  of  Scimtce 
83  magazine  had  an  article  covering  the 
subfect  If  you  want  rrirore  details. 
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Great  Minds  Think  Alike. 


Hertz.  .  .  Marconi .  .  .Armstrong.  .  , they  all  would  have  read  73.  Why? 

Great  pioneers  get  their  ideas  from  great  pioneering  articles,  ArmsLrong  read  detailed 
accounts  of  Marconi*s  Cornwall  to  St.  Johns  transmission*  Marconi  was  inspired  by  an 
article  about  the  experiments  of  the  late  Heinrich  Hertz,  And  Hertz  was  guided  in 
his  experiments  by  the  theories  of  the  English  mathematician  Maxwell, 

Throughout  Its  22-year  history »  73  has  been  a  leader  in  the  field  of  ra- 
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dio  communications,  publishing  more  articles  that  helped  to  pioneer 
new  areas  of  amateur  radio  than  any  other  ham  magazine.  Articles 
on  single  sideband,  solid  state,  repeaters,  narrow  band  K 

communications,  satellites ,  .  ,  the  list  goes  on  and  on. 

Today,  the  spirit  of  the  pioneer  lives  on  in  each 
and  every  issue  of  73, 

You  need  73, 

You  need  it  to  keep  up  with  the  latest  radio 
news.  You  need  it  to  stay  abreast  of  the  most 
recent  technological  developments.  You  need 
it  to  find  out  what  your  future  rig  will  be  like, 
and  how  you  can  modify  your  present  rig  to 
get  more  out  of  it.  and  what  the  word  is  on  the 
latest  gear,  contests »  DX .  >  .  You  need  73  to 
help  you  be  the  best  ham  you  can  be. 

And  who  knows?  Maybe  the  pioneering  arti- 
cles in  73  will  inspire  you  to  heights  you  never 
thought  you  could  achieve .  .  ,  right  up  there 
with  Hertz,  Marconi,  and  Armstrong. 

To  order  simply  fill  out  the  coupon 

below  and  send  it  in, 
or  dial  toll  free 

1-80O-258-5473. 

Be  a  pioneer. 
Subscribe  to  73. 
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YES! 


CheckD 


Card* 


I  want  to  be  a  pioneer.  Send  me  12  issues 
of  73  for  only  $19.97.  ^^^|^[^^d,^onu&b^ 
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VISAD 


AED         BmLMED 


Interbank  ^ 
Signature  _ 
Name 


Exp.  Date 


Address 
City 


State  _^ 


Zip 


73:  Amateur  Radioes  Technical  Joamal  33SR6 

Subscription  Dept.,  P,0.  Box  931,  Farmlngdale  NY  11737 


Your  ftrat  Jseuc  will  arrlvie  tn  6  to  8  weeks, 
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MAKE  SAVING  MONEY 

A  WAY  OF  UFE 


With  LIVING  ON  A  SHOESTRING:  A  Scrounge  Manual  for  the 
Hobbyist.  Almost  anything  you  find  can  be  put  to  good  use  if 
you  follow  the  techniques  of  a  master  scrounger.  George  Ewing 
shows  you  how  to: 
•Find  electronic  parts  •Locate  tools  and  other  surplus 

•Scrounge  by  the  rules  •Read  up  on  scrounging 

•Scrounge  a  vehicle  •Scrounge  a  place  to  live 

Cartoons  and  case  histories  of  scroungers  add  a  humorous 
touch.  With  LIVING  ON  A  SHOESTRING,  you  can  t  always  get 
something  for  nothing,  but  you  can  certainly  get  it  for  f^— jT" 
less.  $7.97  Softcover,  7x9,  I  28  pp.  approx., 

ISBN  0-88006-059-X 


Call  TOLL  FREE  I  -800-258  54  73  for  credit  card  orders.  Or  mail  your 
order  wtrh  payment  or  complete  credit  c<3rd  informarion.  Include 
$  L50  for  shipping  and  handling.  Send  to: 

Wayne  Green  Inc. 

Ann:  Book  Sales 

Peterborough,  NH  03458 

A  Wayne  Green  PubMcation  Dealer  Inquiries  Invited  | 


YES,  I  want  to  scroungel  assBei 

Send  me copies  of  LIVING  ON  A  SHOESTRING. 

Lncfosed  is  $7.97  (BR7393)  per  copy  plus  SL50 
shipping  and  handling. 

O  MASTEI^CARD   bank  * DVISA  D  AMLX 

Card  # . 


tKpire&_ 


Signature 
Name  


Addreu 

City 


State  and  Zip 
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MOVING? 

Let  us  know  6  weeks  in  advance  so  that  you  won't 
miss  a  single  issue  of  73  Magazine, 
Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided.  Also  include  your  mailing 
label  whenever  you  write  concerning  your  sub- 
scription. It  helps  us  serve  you  promptly.  Write  to: 
^Kf^  .  Subscript  ion  Deparlment 

mm  magazine  p.o. bo)( 931 

•#  Farmingdale  NY  1 1737 

n  Extend  my  s4ibscrip1ton  one  addilioiial  year  for  on!y  519.97 
Q  Payment  enclosed  D  Bill  me 

Canada  and  Mexico  S22,97,  US  funds,  Foreign  Surface  $39,97; 
US  funds,  drawn  on  US  banks,  Foreign  Airmaii,  please  inquire. 

//you  have  no  label  handy,  print  OLD  address  here. 
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Address. 
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State. 


Zip, 
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Selling  73  Mag- 
azine  will    make 
money  for  you.  Consid- 
er the  facts: 
Fact  #1:  Selling  73  Magazine 
increases  store  traffic— our  dealers 
tell   us  that   73  Magazine  is  the  hot- 
test-selling amateur  radio  magazine  on  the 
newsstands. 

Fact  #2:  There   is   a  direct   correlation   between 
store  traffic  and  sales — increase  the  number  of  people 
coming  through  your  door  and  you'll  increase  sales. 
Fact  #3:  Fact  m   +   Fact  #2  =   INCREASED  SALES, 
which  means  more  money  for  you.  And  that's  a  fact. 

For  information  on  selling  73  Magazine,  call 
800-343-0728  and  speak  with  Ginnie  Boudrieau,  our 
bulk  sales  manager.  Or  write  to  her  at  73  Magazine, 
80  Pine  St,,  Peterborough.  NH  03458. 


MAOAZm 

80  Pint  Str««t  PoterborougK,  NH  09450 

800*343-0728 
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FOR  THE  NOVICE 

New,  updated  editions 
of  our  famous  novice 
\  license  study  guide  and  novice  study  tapes. 


Ml 
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•  NOVICE  LICENSE  STUDY  GUIDE— by  Timothy  M.  Daniel  NBRK.  Here  Jfl  the  most  up  ro  dale  novice 
guide  available,  H  is  complete  wjth  Jnforniatioo  about  l@arr>mg  Morse  Code,  has  the  laiesi  FCC  amateur 
regulations  and  the  cyitent  FCC  application  lorrrs.  Th<s  guide  /s  not  a  quest iori^answer  meinonjatiDn 
course  but  ratner  it  efnphastzes  ttie  practrcal  Me  of  Qattirtg  a  hwn  lioens«  and  putting  a  statron  on  the 
air.  It  reflects  what  the  FCC  expects  a  NoYtce  lo  knoiw  without  paCP  after  page  of  dull  Iheor/.  in^  mos\ 
ojnent  information  still  availaMe  at  tas!  year's  price.  SG7367  $4.^.* 

•  NOVICE  STUDY  TAPES— If  you  are  jusi  getiing  starte<S  in  ham  radio,  youH  find  these  tapes  indispen- 
^blat  Thjs  up-to  the-mjr^ule  revision  of  the  73  Study  Course  13  the  perfect  way  to  learn  everything  you 
need  to  breeze  through  the  Novice  wrillen  exam.  Theory,  FCC  reguiatFons.  and  operating  skills  are  all 
covered,  and  you'll  be  amazed  at  how  fasl  you  learn  using  ihese  tapes! 

Or^e  the  test  is  beiiind  you,  these  tapes  will  go  righl  on  being  usef  uK  because  they  are  packed  with  the 
latent  informal  ion  on  sealing  up  your  own  ham  si  a!  ion.  and  getting  on  tf^  atr 

Thousands  of  peopie  have  discovered  how  easy  Peammg  from  cassette  cart  be— on'der  now  and  ente* 
the  fascinating  wo^kl  of  nam  radio'  07^300  Set  of  3— St 595.' 

Scienttsts  naiie  proven  thai  you  Icain  faster  Dy  lisienmg  Ihan  by  reading  because ymjcari  p4ay  a  cas- 
sette tape  over  and  over  tf*  your  spare  time'-ewen  while  you  re  crivirig'  You  gel  more  and  more  tnfo 
each  lime  you  near  tt  You  cant  progre^  withouisolidlundamentai^  Thesethfeehourrong  tapes  grve 
you  ail  I  he  basics  you'll  ne^  lo  paS3  the  Novhce  exam  easi  ly.  You'll  have  an  understanding  of  the  ba- 
sics which  will  be  invaJuable  to  you  for  the  rest  of  your  Hie'  Can  you  aflord  io  laite  your  Novice  exam 
without  first  Mstening  to  these  tapes? 

Special  Offer!  Both  Novice  License  Study  Guide 
and  Novice  Study  Tapes  $19.95  Order  NP7300. 


GENERAL  LICENSE  STUDY  GUIDE 


GENERAL 
LKENSE 
STUDY 
GUIDE 
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GENERAL  LICENSE  STUDY  GUIDE— By 

Timothy  M.  Daniel  N8RK  This  is  the 
complete  guide  to  the  General  License, 
Learning  rather  than  memorizing  is  the 
secret.  This  is  not  a  question-and' 
answer  guide  that  will  gather  dust  when 
the  FCC  issues  a  new  test.  Instead,  this 
book  will  be  a  helpful  reference,  useful 
long  after  a  ham  upgrades  to  General. 
Includes  up-to-date  FCC  rules  and  an 
application  form.  Order  yours  today  and 
talk  to  the  world.  SG735a  $6.95 

style  Y 
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•  OSL  CARDS—  ^  liKns  out  a  Santas! ic  series  of  OSL 
cards  at  aboul  half  the  cost  of  having  them  done  efse- 
where  twcause  they  arerun  as  a  fill  in  between  printing 
books  and  other  items  in  the  73  Print  Shop,  250  Style 
W— QW0250— for  18,95'.  500  Style  W— QW050O— for 
tl3,9'5",  250  Style  X— QX0250— fof  $8  95*,  500  Style 
X—OXO&OO.  ffiO  Style  Y-OY0250— fOf  SB  M\  500 
Style  Y-OY0500-for  S13  95  '  Alio*  6-12  whs  for 
defhfery. 


UBRARY  SHELF  BOKIS— The^e  sturdy  white  corru^ 

gated,  d  kt  boxes  each  hold  a  full  year  of  73,  Microcom- 
puitng  or  30  Micro.  With  your  order,  request  seif- 
sticking  tabels  tor  any  of  the  following:  73,  Microcom- 
puHftg,  BQ  Micro,  CO,  OST,  W^m  Ra^io  Person ai  Com- 
putiftg.  Radio  Ef Detroit tcs.  fnterfac^  .Age.  a/itf  Byte. 
Ofder  1-BX1000-fof  S2  00';  order  2'7— BX2002— fof 
*1.50  each';  Ofder  8  of  rrxMe— BXl002"fOf  %^.25 
each"« 


For  Your 

Ham  Shack 

73  Magazine 
Binders 

•  Preserve  and  protect  your  collection  for  a  lifetime! 
Ofder  these  handaorrie  red  binders  v^flth  gold  lettering, 
S7.50  for  1.3  foi  12 1  75,  6  for  $4200  (Postpaid  wittirn 
USA.  p^ea&e  add  $2  60  per  order  outside  USA  )  Check  or 
money  orders  oni^,  rto  f>hone  or  COD.  Of^en.  73 
Btndffrs,  P.0,  Bon  5120,  PhffadalptHa,  PA  19141, 

■MOIX — Above  atddrcAft  for  BLader*  oolf. 


73 

Code  Tapes 

any  four  tapes  for 
$15.95!  $4.95  each 


"GENESIS" 

5  WPW  — CT7305— -Th^s  i&  the  beginning  tape  for  people 
who  do  not  know  the  coda  at  all-  It  takes  thefri  through 
the  20  fetiers.  10  numbers  and  necessary  punctuation, 
compleie  with  praci^ce  every  step  o*  She  *ay  us>ng  the 
rtewe^l  blitz  teaching  techniques  It  is  almost  mirac- 
ulous^ tn  one  hour  many  peopie — incJuding  kids  of  lan^ 
are  ab^e  to  master  the  code  The  ease  ol  reaming  givees 
confidence  lo  beginr>ers  who  mtghi  oiherwise  drop  oul. 

"THE  STICKLER" 

6  +  WPIi«^CT7306— This  *s  lti«  ptactice  tape  fw  the 
Hovice  and  Technican  licences  It  t&  made  up  of  one 
ad  Id  ho<ur  of  code,  seiit  at  if>e  official  FCC  standard  {rn 
either  tape  we  ve  heard  uses  tt>ese  standards,  so  many 
peopie  flurrk  the  code  when  they  are  suddenly— under 
pressure— laced  with  characters  sent  at  13  wpm  and 
spaced  for  5  wpm).  This  tape  is  not  memohzable.  uniike 
the  zany  5  wpm  tape,  since  I  fie  code  groups  are  entirely 
random  characters  sent  in  groups  of  live.     , 


"BACK  BREAKER 


ft 


13+  WP«— CT7313— Code  groups  agam,  at  a  brisk  U 
per  so  you  wi^i  tie  at  ease  whers  you  sit  down  in  front  of  the 
steely-eydd  govemmem  inspector  and  he  starts  sending 
you  plain  language  at  only  13  per.  You  need  Ifiis  extra 
margin  to  overcome  the  panic  which  is  uniiversal  m  the 
lest  Situ 31  ions  When  you've  speni  your  money  and  time 
to  lake  the  test,  you'll  thank  heaven  you  h^d  this  t^ack^ 
brealung  tape 

"COURAGEOUS" 

2fy  +  MPM— CT732€— Code  is  what  gets  yoti  when  you 
go  for  the  Extra  class  license.  It  is  so  embarrassing  to 
panic  out  lusi  because  you  cJidn't  prepare  yoyrseif  with 
this  lape.  Thouah  this  is  only  one  word  faster,  the  code 
groups  are  so  difficult  that  you'li  alrnost  fall  asleep  copy- 
ing trie  FCC  stuff  t>y  comparison  Users  report  tfiat  they 
can'l  tielivve  how  easy  20  per  really  ts  with  tttis  fantastic 
one  Hour  tiiie- 

"OUTRAGEOUS" 

25+  VtfPM— CT7325— This  is  the  tape  for  that  small 
group  of  overachJBvina  hams  who  wouldn't  be  content  to 
Simply  sat 4 sly  the  code  requirements  of  the  Eittra  Class 
license  It's  the  tpugtiest  tape  we've  got  and  we  keep  a 
permaneni  fife  of  t^ms  wtio  have  rnas tared  it.  Let  us 
know  wtien  you're  up  to  speed  and  we'll  inscribe  youi 
name  m  73 s  CW   Hall  of  Fame" 


r 


BACK  ISSUES— Complete  your  collection;  many  are 
prime  colleciaPles  now,  classics  in  the  field f  A  full  ooi- 
lection  is  an  invatuets^e  compendtum  of  radio  and  elec- 
tronics knowlodgel 

73300         73  BACK  ISSUE —BEFORE  JULY  tWO 

...,„..,,...„., ,....%  3-00 

73  BACK  ISSUE  JULY  1980  THRU  OCT.  1961 

.,.., ..S  3.50 

73  BACK  ISSUE  NOV,  19B1  TO  PRESENT 

,,. ., ........I  3  50 

73  BACK  JSSUE— 5  YOUR  CHOICE 

73  BACK  V?^"e— id"  Yoiy  R 

„.  ...  .„t^6.00 

73  BACK  lSSUE-25  YOUR  CHOICE 

127  00 

73  BACK  ISSUE— 25  OUR  CHOICE 

,,.... $14,00 

Shippings  Please  add  $1.00  per  magazine.  Orders  Ol 
ten  magazines  or  twenty-five  magazines  add  17.50 
per  order. 


73350 

73350P 

73005 

73010 

73025 

73125 


*UBe  the  order  card  in  this  magazine  or  itemize  your  order  on  a  separate  piece  ot  paper  and  mail  to:  73  Radio  Bookshop  •  Peterborough  NH  03456.  Be  sure  to  Include  check  of 
detailed  credit  card  Information.  No  C.O.D.  orders  accepted.  $1.50  for  the  flrsi  book,  $1 ,00  each  additional  book  for  U.S.  delivery  and  foreign  surface,  For  foreign  airmail  11000 
per  book.  Please  allow  4-6  weeks  for  delivery.  Questions  regarding  your  order?  Pleas©  write  to  Customer  Service  at  the  above  address,  t Prices  subject  to  change  on  books  not 
published  t>y  73  Magazine.) 

FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 
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HAND  BOOKS  FOR 
X\V^\  THE  HAMSHACK 

AMATEUR  RADIO  CALL  01  RECTORY,  1W2-1S83  EiJItioit. 
Compiled  by:  Jack  A.  Speer  Ml  BIC  and  Aahok  K,  Anand. 
Here  it  is,  and  at  a  pr^ce  you  can  sHord!  A  direcLory  of 
over  410.000  radio  amateurs  in  trve  Uniied  States  (as 
U^rniswi  by  the  US-  Gov'i}  CompJet^y  upclated  I<k  l9Ba 
Easy  ro  handle  8"/i  x  1 1  fomiai  BK1254  $14.95 

THE  Tltl  METER  FM  HAND8O0K~by  Bob  H»tl  K9Eta 
This  handbook  has  been  published  to  hiip  the  lan  melflT 
anihusfast  learn  mofe  about  tha  mary  mithods  o^  con- 
rarsions  and  tricNs  that  are  usad  to  maha  existing  unlt» 
work  batter.  Jotn  thea.reai  ^tinKe^^sfS"  ot  the  ii^ofidontan 
FM  and  enjoy  the'  faniasiic  amount  of  fun  in  cornmujnii' 
eating  with  amareur  stations  wwidwida  on  ten  meter 
FM  BK 1190  J*  95* 

THE  COMPLETE  SHORTWAVE  LISTENER'S  HAND* 
BOOK.  2nd  EDITION  by  Hank  Bennatt  and  Marry  L. 
Halms  Thla  comprahenslva  volcima  contains  loads  of 
nevv  [nf  or  mat  ion  from  all  over  the  world  on  the  latast 
dtvelopments  In  SWL  lachnology  cliiba,  associations, 
pract4cem  and  statlcna  A  Ihorough  guida  to  stations  of 
Iha  wofid  by  genara't  continantal  area  and  ftSQuancy  is 
fnciyded,  BK1241  t9.9S 

THE  PRACTICAL  HANDBOOK  OF  AMATEUR  RADIO  FM 
REPEATERS-by  Bill  Pasternak  WA61TF  (author  of  73 
l/agazines  monihJy  column  "Looking  West")  This  is  Ih© 
book  fof  ihe  VHF/UHF  FM«f,  compiled  Irom  material 
submitted  by  ovar  a  hundred  individuals,  clubs,, 
org  an  ^;a  I  ions  and  equipmani  manuFacturofS-  A  'must 
nave'  lor  your  ham  shack  shell.  BKlias  $12,95/ 


TH  E  73  TEST 
EQUIPMENT  LIBRARY 

VOL.  II  AUDIO  FREQUENCY  TESTERS -J  am  packed 
wUh  all  J^lnds  of  audio  frequency  test  equlprnenr,  If 
you're  into  SS8,  RTTY,  SSTV.  etc.,  mis  book  Is  a  n^ust  ^Of 
you, .  ,m  Oood  book  fOf  hi-H  a^ddicts  and  ejtpefimenters. 
i!  LBT^O  SI 


N 


too! 


11^/ 


VOL  ril  RADK)  FREQUENCY  TESTERS—  Radio  freqtien- 
cy  waves,  the  common:  donominaior  of  amateur  radio. 
Such  items  as  SWR^  antenna  impedance,  line  imped- 
ance, RF  output,  and  field  strength;  d^talEed  tnstrucMons 
on  testing  these  items  incHidaSMCtiofis  on  signal  gan- 
aratofs,  crystal  caHtwator*,  §rid  dip  twcHlatora.  notee 

eenerators,    dummy    loads,    and    much   more^ 
B73&1  $1.^5.- 


VOL.  IV  IC  TEST  EQUIPMENT— Become  a  trouble- 
3hootmg  wizard'  Here  are  42  tiome  construction  proj- 
ecls  for  building  test  equipment  to  *ork  with  your  nam 
station  and  in  servicing  digital  aquipmant.  Plus  a 
cumulativa  index  lor  all  four  volumes  tor  the  73  TEST 
EQUIPMENT  LIBRARY,  LB7362  S1.95.' 

ALL   THREE    OF    THE    ABOVE 
ONLY  $4.95  ORDER  LB7365 

RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN 
BUILD— BK1 044—  Rf  burst .  f u net lo n .  sq u af e  wave ga n- 
erators,  vanahie  length  puise  generators — ^00  kH2 
marker^  if  and  rf  sweep  generators,  audio  esc,  af/rt  sig- 
nal InjectQf,  1^6  MHz  synthasizer,  digital  readouts  for 
counters,  savaraf  counters,  prascalar;  microwave 
ir«tar.  etc.  252  pages.  BKia44  i5.tt5.* 


THE  73 
TECHNICAL 

LIBRARY 


TOOLS  4  TECHNIQUES  FOR  ELECTRONICS- by  A.  A 
Wicks  Is  an  easy-to- understand  book  written  for  the 
beginning  klt-tiullder  as  well  as  the  e?(perienced  hob- 
byist, it  has  numerous  pictures  and  descriptions  of  the 
sate  and  correct  ways  to  use  bas'C  and  specraiized  tools 
for  eH»£troniiC  pfo^ects^  ftS  wttl  as  sp^ia^ijvd  me!aV< 
woHirng  tools  arKi  Itie  chemcal  aids  which  are  used  m 
feparr  shops.  BK734||  S4.§5.' 

BEHIND  THE  DIAL— This  book  explains,  rn  detail, 
what's  going  on  on  all  the  frequencies,  from  shortwave 
op  to  microwave  It  gives  the  rtfader  a  good  idea  of  what 
he  can  find  and  wtiere  to  find  ii,  irvcludrnQ  some  of  the 
secmt  stations  such  as  the  CiJt  and  the  FBI 
Evfsrything  is  covered  stiort  of  microwave  monitoring. 
Anyone  interested  m  purchasing  a  stwrtwave  recetver 
Should  have  a  copy  oi  this  booK,  surveillance,  station 
layout  consideration,  antenna  systems,  interface,  and 
ti^e  electromagnetic  spectrum,  are  included 
aK730?    S4,95 

THE  NEW  WEATHER  SATELLtTE  HANDBOOK-^by  Of. 
Raiph  E.  Tagg^ri  wa8DQT,  Here  is  the  completely  up- 
dated and  revised  edition  contammg  all  the  informa- 
tion on  the  most  sophisticated  and  effective  space- 
craft now  In  orbit,  This  book  serves  both  the  experi- 
enced amaletir  satellite  enthusiast  and  the  newcomer, 
tl  fs  an  introduction  to  satetlile  watching,  providing  all 
Ihe  intorTnation  required  to  construct  a  complete  and 
highly  etfecti^e  ground  station.  Sotid  hardware 
designs  and  all  the  instructions  nece««8ry  to  operate 
the  ec^utpmenl  are  included  For  efcperimanters  who 
are  operating  stations,  Ihe  book  details  all  procedures 
necessary  to  modify  equipment  for  the  new  series  of 
spacecraft.  Amateur  weather  satellite  activity  repre- 
sents a  unique  blend  of  interests  encompassing  elec^ 
tronics,  meteorology  and  astronautics  Join  the  privt- 
leged  lew  in  watching  the  spectacle  ot  earth  as  seen 
from  space  on  your  own  monitoring  ei^uipment. 
aK73B3SB,95.* 


PROPAGATION  WlZARD^S  HANDBOOK—  by  J.  H. 
Nelson.  When  sun  spots  rtddled  Ihe  worldwide  com- 
munications networks  ot  the  "19408.  John  Heniy  Nelson 
looked  to  the  planets  for  an  answer.  The  result  was  a 
theory  ol  propagation  forecasting  based  upon  Inter- 
planetary  alignment  that  made  the  author  the  most  re- 
Nabla  lofecastet  in  America  toda^.  Th«  book  provides  an 
enlightened  look  at  communi>caitions  past  present  and 
future,  as  wetl  as  teaching  the  art  ol  propagation 
forecasting.  8K7302  16.9$." 

SSB...THE  MISUNDERSTOOD  MODE-by  James  B. 
Wilson.  Single  Sideband  Transmission,  thousands  ot 
us  uHi^  It  4fvery  day,  yet  il  refriams  one  of  Ihe  least 
understood  facets  of  amateur  radio.  J  B.  Wtison 
pfiaents  several  nvethods  ol  sidebar^]  generation,  am- 
pty  illuslfalad  with  chads  and  schematics,  which  will 
enable  the  ambitious  reader  to  construct  his  own  side^ 
band  genefator.  A  must  for  the  technically-serious  ham. 
BK7351  SS.50  ■ 

INTERFERENCE  HANDBOOK— by  WlHiam  R  Nelson, 
WA6EQG— This  timely  handtx>ok  covers  every  type  of 
RFt  problem  arKS  gives  you  ttie  solutions  based  on 
practical  experience.  Covers  intaffufence  to  TV,  radio, 
hi  fi,  telephone,  radio  amateur,  commercial  and  CB 
equipment  Power  line  interference  is  covered  in  depth 
—  how  to  locate  iti  cure  IL  work  with  the  public,  safety 
precautions,  how  lo  Iraln  Bft\  investigators  Written  by 
an  RFl  evpert  with  33  years  of  exp«ri;ence.  this  profuse- 
ly illusiraied  book  is  packed  with  practical  easy  to- 
understand  informatmn.  BK1230  M  95.* 

OWNER  REPAIR  OF  RADIO  EQUIPMENT-by  Frank 
Glass  KSRO  Here's  a  book  that  will  teach  you  an  ap- 
proach to  iroubieshodling  without  a  shack  full  Of  test 
equipment  Written  in  a  narrative,  no n -mathematical 
style,,  it  will  encourage  you  10  Successfully  fu  your  own 
rig  prot^lems  dO  to  ^%  of  the  time  Even  If  you  doni 
warii  to  fix.  you  can  leam  a  lot  about  how  thirtgs  work 
and  fati  Add  to  your  library  and  personal  expertise. 
B«mo$7.95/ 


FOR  THE 
CONTESTER 


THE  CONTEST  COOKBOOK— This  book  rev^Ja  Ihe 
secrets  ol  that  eMte  group  ot  operators  whtc  top  the  list 
when  the  contest  results  are  published.  II  contains 
detailed  suggesUons  for  the  tirst-tlme  oontester  as  well 
as  tips  for  tne  advanced  operator.  DDmesllc  DX,  and 
specially  contests  are  all  discussed,  complete  with 
photographs  and  diagrams  showing  the  equipment  and 
operating  aids  used  by  the  top  scorers.  For  the  serkOus 
coni ester.  BK7308  t5.9S.  j 
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2  NEW  RTTY  BOOKS 


WORLD  WIDE  RADIO  TELETYPE  STATIONS  IN  FRE^ 
QUENCY  ORDER— Sih  EOITION  Compiled  by  Univer^ 
^1  Electronics^  Inc.  I^ntains  2 198  frequencies  of  sta- 
tions tliaf  have  t>een  loflJied  in  1962,  Fret^yency.  call 
sign,  name  of  station,  mj  country  symboL  times  of 
reception  and  details  are  included.  Ail  types  of  RTTY 
stal  ions  are  listed  including  schedules  of  S2  press  and 
news  agencies  operating  on  637  frequencies.  Includes 
77  meteoroioglcal  stallons  on  279  frequencies  Covers 
aH  RTTY  staiions  fron^  3  MHZ  to  30  MHZ.  air.  metro, 
govern ment,  military,  diplomatic,  covers  all  services. 
This  is  tfte  most  accurate  RTTY  list  tftere  iaand  a  must 
for  tfve  serious  RTTY  enthusiast  BK1270    $10-9S. 

WORLDWIDE  RADIO  TELETYPE  CALL  SIGN  LIST  OF 
UTILITY  STATIONS— ath  EDITION  CampI  led  by  Univer 
sai  Electronics,  inc.  Contains  more  than  4QO0  call 
Signs  in  aiphanumerical  order ,  All  types  of  stai  tons  are 
listed.  1B3  utility  station  mnemonrcs  and  name  abbre- 
viations Pius  abbreviations  for  regional  states  in 
Australia.  Canada.  USA  and  USSR.  All  ITU  Symbols 
designating  countries  or  geographical  areas,  Table  of 
allocation  of  International  call  sign  series.  Revised 
radio  reguiatrons  on  indantiticatlon  of  stations,  includ> 
ing  formation  or  call  signs.  Alt  services  listed. 
BK1271     S4S5 

70  YEARS  OF  RADIO  TUBES  AND  VAtVES«-by  John 
Stokes  Great,  the  best  book  on  the  hfstory  of  radio 
tifbes  that  I've  ever  seen!"  raved  73's  technical  editor, 
Written  by  an  expert  who  has  been  involved  In  radio 
since  '29.  this  book  will  be  of  special  interest  to  ''otd- 
timers"  and  will  provide  those  younger  hams  wltin  a 
unique  sense  of  the  history  of  tt^eir  hobby,  8K1272 
G1.95 

EVERYTHING  YOU  ALWAYS  WANTED  TO  KNOW 
ABOUT  AMATEUR  TELEVISION,  t^t  were  afraid  to  a»k) 
—By  Mike  Stone  WBeQCD,  This  book  Is  a  complete 
guacfe  to  setting  up  your  own  amateur  radio  lalevision 
station.  It  contains— A  fiislocy,  what  equtpment  yo** 
need,  video  theorv,  camecBa.  recorders,  lighting,  special 
eFfeota.  §£Mini|  ATV  DXind.  mobile  FSTV,  ATV  njpeatef^. 
ATV  groups,  building  profects,  test  equipment,  dealer  di- 
rectory, a  cumulative  Index  of  over  1000  articles  on  ama> 
teur  TV  and  much  more.  This  Is  tfia  naw,  1Si2  edition, 
From  the  publishers  of  Amareur  Tefevision  Mag^z/ne. 
BK1244  $9.95 

WORLD  PRESS  SERVICE  f REOUENCIEft— by 
Thomas  Harrington  Cant  wait  to  hear  the  evening 
news.  Or  are  you  wonderlr^g  about  the  news  that  you 
eren  .r  hearing?  Receive  by  Radio  Teletype  (RTTY)  all 
the  world  news  and  financial  happenings  from  the 
world  capitois  on  a  24  hour  a  day  basis  This  book  gives 
you  the  frequencies  and  times  of  broadcast  ot  such 
news  sennces  as  AP,  UPI.  Reuters,  TASS,  VOA  and 
London  Press  Also  included  ^a  an  introduction  to 
RTTY  with  information  on  equipment,  antennas,  abbre- 
viationa— everything  you  need  to  get  started  in  RTTY. 
BK1202$7.95" 


"Use  the  order  card  in  this  magazine  or  itemlie  your  order  on  a  separate  piece  of  paper  and  mall  toi  73  Radio  Bookshop  •  Peterborough  NH  0345S.  Be  sure  to  include  check  or 
detailed  credit  card  Information.  No  C  O.D-  orders  accepted.  Si  50  for  the  first  book,  StiX^each  additional  booH  for  US  delivery  and  foreign  surface.  For  foreign  airmail  $10.00 
per  book,  Pi^ease  allow  4-6  weeks  tor  deJ  ivery  Ouestibns  regarding  your  order?  Please  write  to  Customer  Sefv:fce  at  the  above  address  (Prices  sul>jecl  to  change  on  books  not 
published  by  73  Magazine.) 

FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 
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VHF  ANTENNA  NANDaOOK-  .  :^f.w  VHfi  Antenna 
hoftftbook  details  !tie  Iheory.  design,  and  construction 
or  hurxjreda  oi  dpftefertt  VHF  and  UHF  antennas  a 
practfcai  book  wrilten  lor  the  average  amateur  who 
takes  Joy  in  DuHdlng,  oot  full  of  complex  formulas  fof  ffie 
design  ijnolneer.  Packed  w4th  fabutous  antenna  pmlecis 
^u  can  build.  BK736&  $5.95.* 

ALL  ABOUT  CUetCAL  OLJAD  ANTENNAS  {2nd  ecti- 
Ifori) — Th€^  '  Class  re  on  Quad  de$ign,  Iheory,  con- 
struction, and  0(>€rai>on  New  2nd  edttfon  contains 
new  feed  and  matching  systems  and  new  data.  BK1t96 
$5,96/ 

THE  RADIO  AMATEUR  ANTENNA  HANDBDOK--An 
about  Wire  antennas,  beams,  tuners,  batyns,  coax., 
radiafs,  SWR  aiKt  towem^  Qear  and  comp^e  infonT>a- 
|Jon_BKll99Sfi95 

VHF  HANDBOOK  FOR  RADIO  AMATEURS— Contains 
Iniormailon  on  FM  rheory,  operation  and  equipn^ent. 
VHF  antenna  design  and  con  struct  I  on,  satallHe-EME, 
and  the  newest  sorid-state  circuist.  BK1198  S6,59' 

SIMPLE  LOW-COST  WIRE  ANTENNAS  FOR  RADIO 
AMATEURS — Alt  new  data  ^fid  ev^yihing  you  wan  I  to 
know  about  low-cost,  multii-band  anrennas^  fnen pensive 
bedms,  "Invisibte''  antennas  lor  hams  in  '"touQh''  loca- 
tions. BK120O  $5  J5 


73  DIPOIE  AND  LONGWJRE  ANTENNAS-by  Edward 
hA  Hou  W3FQJ  Thi^  t&  ih«  Utsi  collection  or  virtually 
«¥efY  typfl  °^  ^^^^  antenna  used  by  amateurs  Includes 
dimensions,  conftguraticns,  and  de  Tabled  con  struct  ion 
data  tof  73  different  antenna  types  Appendices 
describe  ttie  construction  ol  noise  bridges,  line  tuners, 
and  data  on  measuring  resonant  trequency.  velocity 
factor,  and  swr  BK1016  S5.5Q  ' 

BEAM  ArTTENNA  HAMDBOOK  (Ne«v  5th  edWon)— by 
Wklltam  I.  Ofr  S  Stuart  D.  Cowan.  Yagc  t^eam  theory^  eorv 
*t ruction  and  operation  Information  on  wife  beattis, 
SWR  curves  and  matching  systems.  A  "must"  for 
serious  DXers.  BK1197 15.90. 
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HOW  TO  DEFEND  YOURSELF  AGAINST  RADAR—by  Bruce  F  Bogn^r  and  James  R.  Bodnar,  a  lawyer  and  radar 
experr  This  booh  gives  you  tne  amrriunilion  to  chailange  the  rac^af  "evidence  '  that  iisuat^  leads  to  a  speeding 
convection.  TTie  major  part  of  the  book  {Retails  the  innef  workings  ot  radar— you'M  become  more  of  an  expert  than 
most  poHce  officers  and  judges.  The  remainder  of  the  book  outlines  how  to  clef  end  yourself  against  a  speeding 
ticket— the  observations,  measures  and  testimony  you  must  obtain  to  defend  yourself  wtthoul  the  help  of  a 
lawyer  Tt^e  phc«  is  a  Jot  less  than  a  tine!  BKI^I  £6.95/ 


MICROCOMPUTER  BOOKS 


TH  E  SELECTftiC  INTERFACE— by  George  Young.  You 
need  the  quality  print  thai  a  daisy  wheel  printer  pro- 
vides but  the  thought  of  buying  one  makes  your  watiet 
wilt.  SELECT  RIG™  INTERFACE,  a  step- by-step  guide 
tomterfacingan  IBM  Seiectric  liO  Writer  to  your  mjcro- 
computer,  win  give  you  tliar  quality  at  a  fraction  of  ttte 
price.  George  Young,  i^o  author  of  KttQbaud  Microcom- 
puting magazine's  popular  "Kilobaud  Klassroom" 
series,  offers  a  low<;os!  alternative  to  buying  a  daisy 
wheel  printer;  SELeCTRiC  INTERFACE  Includes:  step- 
by  step  instruchons,  tips  on  purchasing  a  u&edSeleC' 
the,  information  on  various  Selectric  models,  include 
ing  the  2740,  2960,  and  Dura  t041,  drrver  software  tor 
ZaO,  BOdO,  and  esoz  chips,  lips  on  interfacing  tecti- 
nlpues,  Witti  SELECTHIC  fNTEHFACE  and  son^e  bacK- 
ground  in  electronics,  you  can  have  a  high-qualltyp  iow- 
cost,  let  let-quality  printer.  Petals  noi  Included.  BK7368 
SI2.S7 


TEXTEDIT— A  Complete  Word  Processing  System  In 
kit  form— by  Irwin  Rappaport.  TEXTEDIT  is  an  inexpen- 
sive yvord  processor  that  you  can  adapt  to  suit  your 
needs,  from  writing  forni  tellers  to  large  texts.  It  is  writ- 
ten in  modules,  so  you  can  loMS  and  use  only  those  por- 
tions that  you  need,  included  are  modules  that  perform 
right  justification,  ASCit  upper/lowercase  conversion, 
one-key  phrase  entering,  complete  editorial  functions, 
and  much  morel  TEXTEOiT  Is  wrllien  in  TRS-80'  Disk 
BASIC,  and  the  modules  are  documented  In  tl>e 
auth{H'3  admirably  clear  tutorial  writing  styte.  Not  only 
does  Ifwin  Rappaport  explain  how  to  use  TEXTEDfT:  he 
also  explains  programming:  techniques  implemented 
fn  tlw  system.  TEXTEDIT  is  an  inexpensive  word  pro 
Cessor  that  helps  you  learn  aboul  BASIC  program- 
ming, n  is  written  for  TRS-&0  (Models  I  and  111  with  TRS- 
DOS  2.2^2.3  and  32K.  'TRS^  and  TRSDOS  are  trade^ 
maftis  of  the  Radio  Shack  Division  of  Tandy  Corpora- 
lion.  BK7387  S9.97 
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TTL  COOKBOOt^  — by  Don  Lancaster.  Explains  what 
TTL  IS,  how  II  works,  and  how  to  use  it.  Discusses  praC' 
tjcal  applications,  soch  as  a  dig  ft  a  I  counter  and  dis- 
play system,  enrents  counter  electronic  stopwatch, 
digital  voftmeter  and  a  digiial  tachometer. 
BtCl063  $9  50  - 

CMOS  COOKBOOK— by  Don  Lancastef.  Details  the 
applicalion  of  CMOS,  the  low  power  logic  famiiy 
suitable  for  most  applications  presently  dominated  by 
TTL  Re^^ulrad  reading  for  evefy  serious  digital  ev- 
gerimenterf  BKlOtt  STO.SO' 

TVT  COOKBOOK  — by  Don  Lancaster.  Descritwa  th« 
use  of  a  standard  television  receiver  as  a  micropro- 
cessor CRT  lerminai.  Explains  and  descril>es  charac- 
ter generation,  cursor  con  trot  and  inter  face  mlorma- 
tion  in  typical  easy- to-underst and  Lancaster  styte. 
BKt06*S9.95.' 

IC  OP^AMP  COOKBOOK— by  Walter  G.  Jung.  Covers 
not  oniy  the  basic  theory  of  the  IC  op  amp  tn  great 
detail,  but  aisc  Includes  ever  250  practical  circuit  ap- 
plications, iiberaiiy  illustrated.  50^  pages,  5Vj  kAVz. 
softt>ound  BKlQ2dSl4.9S  * 
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40  COMPUTER  GAMES  FROM  KILOBAUD  MICROCOM- 
PUTING—Forty  games  in  nine  different  cate^oiies. 
Games  for  large  and  small  systems,  and  a  section  on 
calcijfatof  games.  Many  versions  of  BASIC  used  and  a 
wMe  variety  of  systems  represented.  A  must  for  the 
serfougr  eompiiter  game^sman.  BK7381  $7.95* 

KILOBAUD  KLASSROOM— By  George  Young  and  Peter 
Stsrit  Learning  electronics  theory  wFthout  practice  Isn't 
•«£y.  And  It's  r>o  fun  to  buifd  an  electronics  project  Ifial 
you  can't  use  fCifobaud  Kfassrvom  the  populaf  sert^ 
First  published  In  Kr/ofiiai/d  MicrocomptiUng,  combines 
theory  with  practice.  This  Is  a  firscticsi  course  in  digital 
electronics,  it  starts  out  with  very  simple  electronics 
projects,  and  by  the  end  ot  the  course  you  11  construct 
your  own  wodcing  microcomputer!  BK73S6  $14.95 

^Use  the  order  card  in  this  magaizine  or  itemize  your  order  on  a  separate  piece  of  paper  and  ma^t  to:  73  Radio  BookstH^p  e  Peierttorough  NH  (^456,  Be  sure  to  include  check  or 
detailed  credit  card  information.  No  CCD.  orders  accepted.  £1,50  for  the  first  tsook,  $1.00  each  additional  book  for  U.S.  delivery  and  foreign  surface.  For  foreign  airmail  StO-CkO 
per  book  Please  allow  4-6  weeks  for  delivery,  Questions  regarding  your  order?  Rease  write  to  Customer  Service  al  the  above  address.  IPHces  subject  io  change  on  t>ooks  not 

p..,.o...73...a..e,  ^^^  ^^|_|_  ^^^^  ORDERING  CALL  1-800-258-5473 


COMPUTER  CARNIVAL— by  Richard  Ramella  Your 
Child  can  tiecome  a  cracker  Jack  comp  uteri  st  with  (tie 
sixty  TRS-flO  Level  il  programs  in  COMPUTER  CARNi- 
VAL.  Tf^  latge-type.  spiral  twund  book  for  beginners 
Is  a  veritable  funhouse  of  games,  graphics,  quizzes 
and  pugjsles.  Written  by  80  Mfcfo  columnist  Richard 
Ramella,  the  programs  are  challenging  enough  to  en^ 
sure  continued  i earning,  yet  short  enough  to  provide 
your  child  with  the  immediate  delight  and  reward  of 
ma^ering  basic  computing  skills.  And  for  even  greater 
enioymeni,  get  theCAHNIVAL  COMPANION,  a  3<Kmi- 
nute  cassette  containing  all  the  programs  in  the  book. 
Eliminates  tiresome  typing  and  ieis  your  child  spend 
more  time  enjoying  the  programs,  BK73B9  $1S.97 
CC73dd  Book  and  Cassette  S24.97 


WORLD  REPEATER  ATLAS— Completely  updated,  over 
230  pages  of  repeater  listings  are  indexed  by  locatton 
and  Trequency.  More  than  50  maps  pinpoint  2000  repeat- 
er locations  throughout  the  USA  Foreign  listings  if>- 
ctude  Europe,  tlve  MkJdie  East.  South  America,  and 
Africa- BK7315S2.00 

THE  MAGIC  OF  KAM  RADIO -b¥  Jerrold  Swank 
WQi^XR.  Under  various  call  signs,  W6HXR  has  tra«n 
hteard  on  the  hem  bands  since  1B19.  He  has  watched 
ajfTrateur  radio  grow  from  the  days  of  Model  A  spark  coils 
to  an  era  of  microprocessors  and  sateiiite  communica- 
tions.  Jerry  has  responded  to  c^ils  for  hielp  from  evth- 
quake-striekn  Managua  and  tomado-rava^ed  Xeni a.  Ant- 
arctica, one  of  man  s  loneliest  outposts,  has  been  a  bit 
less  lonely,  thanks  to  Jeify*s  tireless  phonepatchlng  el- 
forts.  Drawing  on  his  own  colorful  expedences  and 
thiose  of  many  other  hams,  Jerry  has  complied  tfiis  word* 
picture  of  ham  radio  during  the  past  sJx  decides. 
iK73l2S4JS 

A  GUIDE  TO  HAM  HADlO-by  Larry  Kahaner  WB2NEL 
What's  Amateur  Radio  all  about?  You  can  learn  the 
basics  of  this  fascinating  hobby  with  this  exceilent 
beginner's  guide.  It  answers  the  most  frequently  asked 
questions  in  an  easy-going  manner,  and  It  shows  the 
best  way  to  oo  aboul  getting  an  FCC  license.  A  Guide  to 
Ham  R^io  Is  an  jdeai  introduction^  to  a  hot>by  enpyed 
by  people  around  the  wor^d^  aK732l  $4.96." 

WORLD  RADIO  TV  HANDBOOK  19B3,  2eTH  EOmON 
— This  book  is  the  bibie  ot  in^ernaUonal  broadcasters, 
prdvl^ding  the  only  authoniative  source  gf  exact  fhfor^ 
mation  aboul  broadcasting  and  TV  stations  world 
wide.  This  1963  edition  is  comptetely  revised,  giv^ 
ing  comprehensive  coverage  of  short,  medium  and  ior>g 
wave,  560  pages  of  vital  aspects  of  world  iislenmg, 
BKn&4Sl6.50 


I     I 


I 


t 


ADVERTIS 


R.  S.  1^0. 


Page       n.S.No. 


2  AEA/Advanced  ElectfOfiic  Applica- 
tions . . . , 119 

4Q  A E A/ Advanced  Electronic  Applica- 
tions .- .- , 123 

250  A EAJ Advanced  Electronic  AEJDlica- 
tiofls ^ 

490  AEA/AdvanceMj  Electronic  Appl^oa- 

164  A  &  W  Productions  .  .  .  = , 27 

448  Advanced  Communications  Inter- 

oaiional. ,_...,,. ....,,  .37 

124  Advanced  Computer  CofitrolS  .25 
67     Advanced  Computer  Controls     .79 

Alaska  Microwave  Labs 103 

20    AllElectfOfllcs  , »..,*w*l29 

216  Alden  Efecjronlcs  ..........    .41 

1^3  A I  ph  a  DeTta  Communications  .  .72 

Amateur  Electronic  Supply. .  - .  .36 
5      Amit^iir-Wtioiesate  Electronics 

71 
243  Arrk^ieur-Whoiesale  Etectrontos 

53 

1§9  A.  P,  Systems J2 

213  API  Electronics .28 

*  Appliance  &  Equipment  .......23 

"       A$aocfate4  Radio  -. 117 

AutekResearci* -- ,  - .  -  116 

469  BGCari  EFftCironics    72 

n  Barker  &  Willi^msoii,  Inc.  , ...  59 
463  Bird  Electronics .126 

Blacksburg  Group ....117 

477  Bl^cksburg  Group 124 

223  Britt's Two-way  .......28 

226  BuckmasietPkjblishlfig.  ..121*125 

*  Butternut  Electronic 5  Corp. -.  .107 

tS7  Call LeHerHats 95 

t02  CanturionlniernailonaL  ,. ,. .  .119 

4S^  Channel  Master 126 

39  Clu  tt  erf  ree  Modular  Cof>50fe3  89 
163  Con^Rad  Industries,  .......      129 

475  Com  Rad  iridustnes 124 

14    Commynfcattons  C<mcepl5,  inc. 

ftQ 

19    Communications  l3esiQn 23 


%t?*-: 


t^A 


*;•  V  V  vv  V  V  V  V  V  V  V  v  v.*  v  w  v 


CaiaioiFa 


Ittm 


Price        Cat^lDgtt 


llwn 


nsaa 

n  BACH  tssvc-^AEFOi^  juLv  ra»e» 

^J  BACK  iSSUi  -  JULT  IflrfO  IMRLJ 

OCT  P9SI                                  1  J  sa 
n  Back  issue  -  wov  iwii  to  phesint 

■  »;>■•'-, 

1  3«D 

r Jt  BACK  iSSUt  ^S  TQuft  CmONjE 

rxifi 

n  iACW  iSi^JE  -  10  YCX*B  CHOICE 

7302^ 

7]  BACK.  ISSUE  ^25  yQUH  CHOICE 

J|*» 

1??  m 

n  e*cii  I5SUI  -2S  ou«  choice 

•  1t  t*  1^  fn-  nrnr  f  fi   iflgui  r^) 

BAMCB  CHALlEM&E.  Of  l«0 

fin  i{)  n  CMOS  COOKBOOfi 

Ct/Xe  CODE  TAPt-li  WPVt 

CllV»  CODE  lfliP€-e*  WPM 

CtJ3l3  COOE  TAPE- 13  4   WPM 

CT'SaO  CDQi  fAPE-»+  hAIPM 

CTf]^  COOf  rAP^^Hi  *  VWM 


I  4«» 

S  its 

S  4  95 

%  4m 


e  K  1196  ALL  AiOU  T  CU &IC Al.  QUAD  A V  t  £  N  N A  L^ 

Bk;M4  ANiNOTATECBASiC  vol  1  ltC^% 

BK/JeS  *HN0TAri0  8A3FC  VOL?  >t(J4^ 

^nM^r  BE  AM  ANTiNNJIMA«|DaOO«  1   ^K 

a«^IXJi7  BEHINO  THE  DIAL  |  4  «& 


CT7»ft  COM  t AJ>f S  vAItT  FOt^  AeC^VEi  fl^9S 
BKi2*r       THE  COUPLE  IE  Sl«>fltlMAVt 

LESTEmER^  HAlfDHMK  S  tlS 

s^r»e     iME  coNTE^i  coonaoo*.  %  iVi 

Bfl^ii*       40COMPUtEHOAM€£  t  f« 

Bk  1?*4       EVtFlYtHIMG  TOU  ALWAYS  WAMTED  TO 

KNOW  ABOur  AVIATEUH  TV  %  9  95 

BK  f  ii'  n       A  GUiOE  TO  H#  M  HA  DlO  t  *  9& 

BK/m  HOBBV  CQMl^TEl^  AAt  MEne  17  41 
BHiJO!       HOWf  rOQ£FENDvOUf%EL^  AOAMSf 

flAOAft  1  A« 

BfiiQ;2l       iCOPAMPCOOftBOpn  114 1^ 

HiKt?30       rNTEHFERENCE  MAJMOeoOi^  i  f  fS 

Bi(7]a6       KILOBAUD   KlViSSROOM  114  9) 

BHrJU       MAQiC  QF  HAIU  AAD>D  14H 

Shr.uu     THE  MEMHoeer  coMPiifE^s      %2*f 

flA  r  JIM       THE  NEVy  WE  AT  HE  ft  SaTEili  T  E 

*4AtoDSOO^  t  I9& 

CTrnO       MOVCC  THCOm  f  A|i£5  tf9  9& 


*PlBase  conlaci  these  Bifvsfti&efS  directly. 

To  receive  full  information  from  our  advertis* 
ers  please  comptete  the  postagepaid  card. 


Page       R.  S.  No. 


Pag«       R.  S.  No. 


Page 


462  CommuftTcaiions  ETectrortrc^  4fl9 

Specialties,  Inc. 79  320 

15    CommLrn[cation3  Specialists  * 

,,.,.9,67  ■ 

222  Com pyiar Applications 103  7B 

4S6  Computer  Applications    . . . ,    .  124  445 

•  Computer  Trader ***^....129 

Cotec 127  36 

<7S  Cuesia Systems ._..,,.,.,..  126 

21  Current  Development  Corp.  .,,.45  482 

106  Cushcraft  Corp. ,  . ,  76  39 

346  Data ServiceCo 9B  209 

312  Daympro  Electronics,  IrKL  ...>.89  * 

252  dB^ain  Antennas ,...,.,  ,28  230 

491  dB-GaIn  Antennas .126 

OGM  ElBCttonlcs.  inc. 51 

•  Orstributor  Wanted .123  204 

425  Doppler Systems . .  .SS  322 

RL  Drake... —  ..,.»,*...  .5*77  £14 

453  EGE,  Inc,  . , 103. 121 

447  Eleclronlc  Hobby  Inrvovation* 

146  Elactronlc  Rainbow  Industries,  Jnc, 

122 
231  Elect  ronio  Rainbow  Industries,  J  no. 

42 

461  Encomm    _ .  .  , , ,  _  12S 

172  Encon  Corporation  ,53 

400  Engineertng  ConsuU^ng  Servica 

24B  Etco  Elect ronics  ,»,......*.*. 51 

22  Fair  Rfldiq  Safes 129 

as  Faxscan,  Inc. 107 

216  Ferfttronics. , , .88 

323  FoK  Tango  Corp, ... 52*89, 119 

229  Gizmo  Electmmcs 122 

t43  GLB  Electronics , . ,  .  *  * .  .43 

195  Goidsmitti  SctenttffcCorp. .69 

132  Grar^d  Systems 121 

345  HaJ  Communications  17 

Ham  Radio  Cenier 15 

l^n  Radio  Outlet ........3 

33     Hajntronics,  NV  „ ,142*  143 

460  Handi  Tek 127        15B 


44 

45 

47 

233 

234 

251 

479 

4B 

240 

487 

49 

51 


488 
318 
412 
249 
137 


Hell  ^>UT>d,  Ud. .lis 

Hoosier  Electronics  .,..,„,...  79 

Hustler,  Inc ......,...,.,,  11 

ICOM .Gov. II.  12, 13 

Independent  Crystal  Supply ....  129 

Instsni  Software 

Amateur  Bad  lip  Program ......  4. .  6S 

Intern  at  ^onaiCr/stai ....,,....  107 

WO.rrlQG'O        aihiiii.ii|iq|qiiiKpq.j   ^B 

Jan  Grystais *  *  ^ « .  105 

jarr  uorp.  .r.F,r'i. »«>*■. .-..'..  £* 
Kantronics  ...,..,,.»,*.  .2^ 

KCS  Electronies  Corp 53 

Kenwood .......... .Cov.  IV,  f,  1 16 

KLM  Etectronlcs 10, 105 

Lacombe  ..,,,,... 107 

Larsen  Antennas 90 

A.  Lascurain ,,.....,..  95 

Liberty  Efectronics  .      ,,,....    127 
Lijfvaf  Electronics  . .  t27 

Macaw  Electronics .  T25 

Macrotronica,  Inc. ....... 43 

Madison  Electronics.  *..,,,.*,  .81 

MFJ  EnterpriSBS 22 

MFJ  Enterprises 119 

MFJ  Enterprises 121 

MFJ  EnterpriSfrS  123 

MFJ  EntefiKise  .  124 

MHz  Electronics , .  .132-141 

M i'Tron \x  ...t^,.,^,.^...,.^....... 72 

Micro  Concepts  &  Design .124 

Micro  Control  Speciailias 35 

MEcrologCofporation    . .  .33 

MiragvCommuntcattons  _  , .  _  .73 

Mosiey  Electronics,  Inc. , , , . 98 

MX  Products        128 

TsiationaiComm.  Qroup  Co 43 

Memal  Electronics 97 

Niit&StVQtm   ... .127 

Oftn  Magazine  ....^.........117 

P. C. Eiectronica  ...«....,.,.. ..52 

Palomar  EfiginMrs  .,.  ,>.^..  .4,11 
Parsec  Communlcalion^ .122 


182  Peter  sort  Elect  roolcs  .129 

246  PhillJps-Tecfi  Electronics  Corp.  .127 

191    Pro-Searcti  Electronics .74,75 

6 1     Radio  A  m^  ieuf  CAilhaok,  I  nc 1 23 

397  Radio Wofld   *, . * 81 

82     Ramsey  Electronic? 130, 145 

•  RCA  Service  ....*>.-**/.....  .37 

156  RF  Electronics  . .  *  ..** .  *  *.^^^ . ,  .^ 
42     Rr  Gatn,  Ltd.  ,  ..^^p. *,>««**«  •  *81 

171   Ridge  Systems  Co.,  Ino ....88 

133  Rivende  J I  Associates  ...*...,,.  95 

150  Royal , ,......,  125 

486  RuSS  Softwa^  U d.  ...........  128 

65    &FAJnateurRadk)S&vices 88 

84     SeffitCortductor  Surplus  144 

500  73 

Books 95.99, 110-115. 129 

Dealer  Ad. 110 

Moving ....,..,.,,....,,.....  110 

Subscrtptiofis 109, 125 

Univefs-lty  MicrofMms            ...  .  Iffi 
182  Space  E(ectro«i^os 125 

•  Specuonics 131 

68    Sped ru m  Comm un i ca t Ions  .66, 69 

436  Spectrum  International,  Inc 52 

173  Spldet  Antenna , 52 

247  Spider  Antenna ....  102 

245  Sultionk^s  ......  .51 

Tlie  Afitenna  Bank  ....  115 

63    Tlie  A  nt  enna  Spec  i al  i  st  s  Co.  .,.11 

449  The  Ham  Shack 37 

205  The  Metheny  Corp 11 

76     Trao  Electronics. . . 4 

1CM  Trioi^yjt .  53 

217  UniversaiCommunic^ions  77 

189  Universal  Software  .,...„._. 127 

V-J  Pfo<Jucts.  Inc. , . . . .108 

Van  Gorden  Engineering 23 

31 1  Vanguard  Labs 125 

•  W91NN  Antennas 93 

244  W.  H  Naii  Co .52 

302  W-S  Engineering .8i 

•  Westcom  Corp.  ...  ^ .....,,..,  51 
80  Western  Bad  I  o  Electronics  . . , .  127 
83    Yaesu  Electronics  ...  .    ..Go  v.  II I 

480  Yaesu  Electronics 124 

492  Yaesu  Electronics 116 


'•-**.*  *.**.*  K 


'  "I*  *!•  *>  •!•  <•  ''•  •;*  »;*  »:*  *>  *>  *>  »!• 


To  order,  complete  ihe  postage-paid  card,  or  itemize 
your  order  including  detailed  credit  card  informa- 
tion  Of  check  and  mail  to:  73  f^agazine/Mail  Order 
Dept./Peterborough  NH  03458. 


price        Citatogff 


IttlTl 


Pnce      Catalogs 


Item 


Prica 


ewi^iD 


t  '» 

BKnsa       TMi  PRACltCAl  HAt^PSOOli  OF  FW 

REPEATERS  1UB& 

BHJ'JQZ       PRQPAGAriON  VVI^ARD  S  HANDSOOl^ 

ovwt^a    osL  Cards- STnEw-»o        i«i» 

OVUeSCQ      OS«.CAnOS-STtLE  W-50G  illM 

omi»    osLCARO£-sTn£j(-2»         t  ati 

QjlSSOO      O&CAAoS-StYLES'-MSO  tllH 

Omt^l      OSL  OARDS^^ryLE  v-2»  %  «f5[ 

ov(»co     osLCAnos-STyiE  r-sdD  ti]»% 

flKM^g       TNEHAOlOAMATtUflANTfeNNA 

NANOBOOA  19^ 

aK^044       m  4  OiOiTAi  fC$T  EOUIPUEN'      i  4  99 
eR>Of(l       T2,  t»POLE  I  lONC.WtAE  ANTtNMA^ 

%  )M 
BKiaSO      S«ElFBO«~J  i  JOO 

Bkigo?     SHELf  saAES-e ANouP       i3.»«#€r^ 

BK1?00       SIMPLE   LOW  QOST  WIDE  ANTEtlMAS 

POFtMDiOAM-ArEUn^  %  ^^5 

ih^jn       SOut  OF  rnEflESTfROM  KLLOSAuO 

V»T       ^SBTfKlilSlMOERSToqpwOCIC  t  5» 
SGIJSr      STt^DVt^MJE -NOVICE  OASS        1  4tl 


SG^lSfi  StyOt  GUIDE -CENEneAL  CLASS  14  9^ 
toAlTKh  THE  TEA  METEHfm  HANDBOOK  I  4V% 
LSr^CQ       TEST  EQUIP  (.iB  v2-- AUDiO  TESTERS 

i  4B5 

LBf^&l        rESr  EQUiPUS^j-RADlOEOLllP  i  '  »% 

lb^iu  riEST  lovip  i, m  vi- c  test  eo  »  4  9S 
BArm/     tCATiQiT-woROPnocfSSiMciKiT 

P9y»r       TE](TCOlT-Diii(  liif? 

Blir}4«       TOOLS  4  tEC+if«KlUES  I  4  95 

BKtOb]       rtLCOOKaOOM,  I  «M) 

BMow     rvT  cooKeooti  t  qss 

BK7M3       UMDERSTAND^NG  &  PHOOHAMMiNG 

MiCflOCOMPUtEflS  ItdiS 

wtraia     vh^  AnrEfvittA  mkHQ/ooom  i  s^ 

BA 1 1 W       V-Hf  H AHDQOOK  FOn  RADIO  AU A  T^nfQ 

I  ^« 

BH.  1 1«4       wOftL  D  RADtO  T  V  m a  n  t>&QfOn  I  t«  ^ 

BK.mS       WORLD  REPEATER  ATLAS  I  J  OO 


SHIPPING  AMD  HANOLIMO  CHAn-QES   |i  ^  i^  th« 


114     73  Magazine  •  May,  1983 


m 


TH7D3tS  7  tltntfit  tri&ind  QtAm  — 
T>13Nll2S  5  tjtntnt  tribAnd  bt«a  - 
THiNtrHS  3  »ltii«nt  tribjincl  !ia4«  - 
THSJrS  750W  PHP  3  «l  tribifidif  — 
TH2KK3S  2  cltm#nt  trtb^nd  btftm  — 

TK4  to  TK7DXS  convtnton  kit  

205BA5  ZOn  5  c;«iii«nt  "LtKi^  Jc^n" 
I35BA5  15k  5  fflffB«r\t  -Lon^  Jo^n^ 
lOSBAS  1€b  5  cUatnt  'Long  iotin* 
JtAVT/WBS80-l0n  trip  vtrticil  - 
14AVQ/UBS  40-tOni  trip  ver1t€il  - 

V2S  Zph  cotintar  g*in  vtrlicil  

BN-&iS  Se*m  ffloynt  1  =  1  bilun  


374. OS 
30?. 00 

13!5.00 
292,00 

175.00 

114. DQ 

17*50 

3?. so 
17. OQ 


Kull  JiPit  av^A)]«b]t  it  big  fivingt* 


HG-iaKT2  Stdt  *yppw ltd  

HG-35MT2  Stiff  supported  

HG-50KT2  Sidf  supportid  

HG-3755  Sci^^fuppOrtmg  —  ^ 

HG-52SS  ScK'tupporting  

HG-54HD  S»t#-fiupportinfl  

H&^'^OMD  $t|f-tupC«<'tif*g  


i  744,00 
346.00 
754.00 
<i42.00 
?23,©& 
J500.00 
2391 .00 


CnnKi^c  4r»tght  pf  tpftitf  in  contin»nUl  US 


Hu»tl»r 

5BTV  SO- 10m  v»ftic*l  

4BTV  40-l0«i  vertical  

G7-144  2it  ci>lin*«r  vtrticil  - 
Gli-144B  2iii  coUncaf  vtrticjil 

H0-lj2  HF  iiDbilr  nattft  

HK-IO  lOm  rtionatQ4' 

RM-i3  I5n»  monttof  

flK-2<>  ZOit  rttonitcH'  

RH-*©  40bi  rtftonitDr 

RH-75  75«  r#iofl**Of — 

RM-tO  tOm  PtionAtor  ^— 

Bii"I  Buaptr  mount   

SSM-2  S.S.  bill  moijnt  <^^— 
H0T'Hustlo4f"  mourn  


SF-?  2m  5 /ft  iftpbll*  wtiip  

Efitirt  LiiK  at  tupvr  lavingm' 


100.00 

79.00 

?P.O0 

6a. 00 

to.  50 

9.00 

9*00 

12. OD 

13.75 

14.73 

14.75 

13.00 

14.00 

14,00 

9.00 


XHE     ANTENNA    BANK 

6H0H  Gtftf rtl  Grttrv  \J^y 

AlfK*n<rrui  Virgimi   22312 

7O3-S*f-!200 

Alt  pricsm  lubjtct  to  thang*  wtthpui  fidict 


ZOG  10  4i  stction  

SOAGf}  top  section  — 

2SG  10  It  uction  

JSAGt^  tpp  «.ictlOf*  — 

4SG  LO  ft  station  

45AGU  top  ttCtlOf)  — 

BX48  6  iq  ft  mi«    

HBI46  10  ^ft  ■»  — 
I1IIBX48  Ig  fiQ  ft  a^x  - 
Fi:254e  40  ft  foldover 
FE4S44  44  ft  fold  aver 


DiawA/ Miliar 

CS-ZOt  2  way  rot*  switch 

CS-40i  4  wa;r  co4i  switcli  

CH-520  HF  SUW/Po«r  mttcr  

CII-540  VHF  SWR/Powtr  mt  tcr 

CK-550  LTHF  SWp/Powtr  mtttr   

CM'd2QB  HF/VHF  SUm/Powvr  mftffr 
CH-720B  HF/VHF  SWi^ri*owtr  rattsr 

CIIW-4JI  auto  tur>fr7m*t»i?  

C]fW-5l»  auto  tMrvryntttr  


Mini-Prodcjctm 

HQ-1  "Mlni-Quid"  6pl&45r20Hi 
6-24  ''Hmi-Bfim'  drL0,i5,20ni 
Rlf-3  3rd  eiemtnt  for  B-24  — 


»  29,50 
32,75 
41 .00 

53,50 

93.75 

104,75 

204.00 

253,00 

3M>oa 

794.00 
1117*00 


•p  20*00 
62.00 
59.00 

74,00 
107.00 

150.00 
168.00 
205.00 


-i    129,95 

*       99*00 
67.00 


ORDfiflS  OHLY-    000-136-8473 

ALL  atl^crs  C4l]:    r703)  549-i200 

«o  COD   -    W«  Ship  UPS 

Allow  two  W4it(t  for  dthver)^ 

Stripping  cotl  t>ot  mclud^d 

Wtt  rtivrvt  th»  right  to  hmit  qutntttiis 

Vff  gUdlr  »i(»pt  VISA  «nd  HASTSRCARB 


M  #  el**tfit  tnbtnd  fct 4«  

A3  3  vlemtnt  tribtnd  beaa  

B3  Gain  tri&and  vfHitaL  

AV5  SO-lOm  trip  vertical 

AV#  40-lOni  trap  vtrtical  — 

AV3  20-lOift  tr*p  vtrtical 


32- i9  19  rlrmeni  2li  ■Boomtr"   

2i4B  14  ettA«ni  2«  *Jf  Bo<^ffier'  — 
2I4F&  14  tltarnt  FN  *Jr  B^m^r"  - 

A 147-11  11  clentnt  2ii  bciii    ~- 

A144-10T  10  tltntfit  2a  twiSt  b«4A 
Full  imi  avatUbtt  at  gri4t  savingi^ 


R  o  ^  o  I*  ^k 

HDR-300  Digital  readout  25  »q  ft 

T2I  'TaittMitar-  20  mq  ft  

HAM-IV  13/7.5  94  ft  

CD-45  8.5/5  iq  ft  


AP-22XL  3/1.5  ftq  H  

HD-73  Dual  ipecd  10,7  sq  ft 

U-^IOO  Approx.  3  »q  ft   

B  contf  rotof  cablt  

i  eond  rotor  cablr  

4  tontf  rotor  cabli  


MFJ-900  200  yatl  Versa  Tuner 

HFJ-941C  300  watt  Vers4  Tuner  [I  

HF  J-949B  300  wait  Versa  Tur^ef  11  

MFJ-962  1500  watt  Vers*  Tuner  Ml    — 
Othfr  Kf  J  producil  at  iirniLir  saving*! 


CojLx    mnd    Win* 

RG-213/U  Milspec  951  shield 

RG-e/u  'SuperfltM'  f DAM    

Hmi-0  foam  — ^ 


RG-SS/u  "Superfltt"  fo*ffv  

ttl4  «tarhd«d  copper  50i75il00|ar  130  ft 
tH  copperweld  50  ft  HH/Hiplei '— 


224.50 

172.50 
224. 5C 
BB.SO 
81.50 
44.20 
81.50 
68.00 
6t.0ft 
37.50 
44,20 


427.00 

244.00 

195. 0& 

102,75 

49.93 

89*00 

42.00 

. 1 6/f  t 

.15/ft 

.075/f  t 


-  *   41 .95 

-  77.55 

-  1 17.55 
■*     193.15 


-  .2a/4t 

-  ,2Vft 

-  A2/i\ 

-  ,12/H 
_     ,05/ft 

-  .07Vft 


MAKE  IT 

EASY 

TO 

SAVE 
your  copies  of 

7S  Magazine 

Your  magaziae  library  is  your  prime  reference  source— keep  it 
handy  and  keep  it  neat  with  these  strong  library  shelf  boxes. 
They  are  made  of  white  corrugated  cardboard  und  are  dust  resis- 
tant. Use  Ihem  to  keep  all  yoiir  magazines  orderly  yet  available 
for  constant  reference. 
Self-slicking  tabeb  are  available  for  I  he  following: 
80  Micro  73  Magazine     Badio  Electronics 

Microcomputing  QST  Personal  Computing 

inader  CQ  Byte 

Desktop  tJcmymting     Ham  Radio       Interface  Age 

One  box  (BX 1 000|  is  S2.00, 2-7  boxes  (BXlOOl  |  are  1 1  .SO  each, 
and  8  or  more  boxes  (BX1002)  are  SI, 25  each.  Be  sure  to  specify 
which  labels  we  should  sendr 

Call  TOLL-FREE  for  credit  card  orders: 

1-800  258-5473 

Or  use  the  order  form  in  this  magazine  and  mail  to: 

7S  Magazine 

Attn:  Book  Sales,  Peterborough,  NH0343S 

D  SHIPPING  AND  HANDUNC  CHARGES  S2,00  per  order  D 


Make  A  Name 
For  Yourself 

In 
Technical  Publishing 

Wayne  Qreen  Boolcs  announces  a  June 
1,  1983  deadline  for  submitting  manu- 
script proposals  for  the  upcoming  puth 
llcatlon  list*  Ideas  for  book-length 
manuscripts  about  any  microcomputer 
system  or  area  of  electronics  wiH  be 
considered*  In  addition  to  payment  and 
royalties,  we  offer  our  distribution 
channels  and  the  marketing  support 
your  book  deserves. 

Send  proposals  or  requests  for  a  copy  of 
o\ar  Writer's  Guide  to:  Editor,  Wayne 
Green  Books »  Peterborough,  NH 
03458.  Or  caOltoU-free  1-800-258-5473. 


73MagazinB  *   May,  1983     115 


REVIEW 


THE  AUTEK  RESEARCH 
QF.1A  FILTER 

Although  many  acUv&  tWlm  designs 
pass  themselVQft  off  as  "mutt^mode''  fil- 
ters, as  being  equally  u&eful  on  pfie-ne  as 
on  CW,  very  fe«  end  up  seeing  much  use 
in  the  ^hack  <xt  a  dedicaie<j  pliona  opera- 
lor.  One  of  Ttie  lew  exceptions  to  ihis  rule 
is  the  Aute^<  Research  QF-IA  filter. 

n>e  Autffk  filter  IS  art  active  audio  fitter 
combining  Mtvtrai  functions  into  cine 
package  for  u8«  In  a  variety  of  aJgnal  situ- 
ations. The  two^;h^p  filter  with  built-in 
LM380  amplifier  ia  capable  of  driving  bU 
Iher  a  speaker  or  headphones  of  any  Im- 
pedance, and  It  runs  on  115  V  ac.  Two 
notch  filters^  a  peak  ftltef,  and  both  low- 
and  highpass  fiUerfng  fg  available.  And  if 
you  fike  knol>findlng,  this  peripheral  de- 
vice is  lor  YO%i. 

Learning  1o  operate  lti«  OF- 1 A  is  a  little 
nitje  learning  hoM  to  drive  a  car  with  stan- 
dard shift.  All  of  the  co^itroLs  interact^ end 
like  the  grinding  of  gears  when  you  fthift 
witt>Dut  clutching,  ttw  ringing  In  your  ear& 
lets  you  know  when  you  have  made  in^ 
confipatibte  adjustments  on  the  filter. 
Howevef,  the  principle  behind  the  OF  1A 
is  simple— it  helps  you  rid  the  received 
signal  ot  unwantad  components  and  en- 
hances the  remaining  desired  frequen- 
cies. The  complexity  Is  necessary  to  ac- 
commodate Ihe  wide  range  oi  situations 
fourtd  in  amateur  operatmg.  For  CW  work, 
a  very  narrow  bandwidth  is  desirable,  but 
a  wrder  passband  is  necessary  (or  SSB 
Meanwlaile.  interfering  noise  varies  from  a 
carrief  raging  unbridled  2  kHi  up  from 
your  frequency  to  Ihe  irritatinQ  spiatief 
frwfi  the  back  door  of  Kitowatl  all«y. 

Knob  lianagemQAt 

In  Ihe  hierarchy  of  controls  on  the  filter, 
the  Function  SeFect  Switch  relgna  su- 
preme. This  knob  allows  you  to  choose 
between  the  aforementioned  modes  of  fil- 
tering. Peak  and  notch  filtering  have  op- 
posite effects:  the  former  passe i  a  narrow 
raivge  of  f requer^cies  and  rejects  the  rest, 
while  notch  liHtefirvg  culls  out  a  narrow 
range  and  passes  tt>e  rest.  Higti-p^^s  and 
tow-pass  filters  femova  rrequ^ndes  ffom 
opposite  ends  of  ihe  audro  raftQt, 

Two  of  the  thfee  remaining  controls 
ha¥B  different  affects  depending  on  the 
position  of  the  function  switch.  The  Selec- 
tivity control  determines  the  t>andswltch 
of  the  filter  while  using  the  peak  filter,  and 
It  controls  the  width  of  the  notch  when 
you  are  In  that  mode.  Peak  bandwidth 
ranges  from  14  Hz  at  a  300- H2  center  fre- 
quency to  20  Hz  at  800  Hz_  On  the  other 


hand,  greater  notch  selecHvlty  makes  the 
notch  shallower  and  therefore  harder 
to  tune. 

The  center  frequency  of  both  the  notch 
and  the  peak  is  determined  by  the  Fre- 
quency control  which  has  a  range  of  250 
Hi  to  2500  Hz.  In  operailon,  it  m  important 
to  rememtser  that  low-frequency  filtenng 
cmaies  a  nanow  passband  in  the  peak  fil^ 
ter  and  varies  tfve  signal  compOfi<enl5  re^ 
lected  itjy  ^he  low-  and  high-pass  tiiters. 

The  tirial  control  on  tl>e  QF-IA  Is  the 
AuKlliary  Notch  control  This  secondary 
filler  is  a  wide  and  deep  notch,  and  the 
control  varies  the  notches  center  frequen- 
cy  from  80  to  1 100  Hz. 

The  Bottom  Line 

But  lest  you  get  wrapped  up  in  aH  this 
theory  o*  ope  rat  ton.  the  bottom  line  In 
using  the  filter  rs  how  the  signal 
sounds— aiK}  in  reaching  Itiis  ob^llve, 
anything  g/o^a^  When  using  itw  flltef,  you 
afe  in  a  etouble  bind  of  trying  to  tjring  a 
signal  out  ot  tti«  miKt  and  Irving  to  keep 
track  ot  It  while  ttte  fjltar  ehaiHies  ttie 
signal's  quality.  Expect  some  frustration 
at  first,  because  finding  Ihe  correct  set- 
tings requires  a  practiced  ear. 

The  niter  Is  most  effective  working 
against  carriers  near  your  frequency.  The 
deep  noich  can  be  set  on  the  carrier  quick- 
ly, and  then  you  can  adjust  the  width  to 
keep  otner  componenis  of  the  signal.  Fil- 
tering a  nearby  voice  station  Is  more  dit^ 
ficuU  because  a  voice  sigrtal  contains  a 
wider  ran^e  of  frequencies,  making  it  dif^ 
fieult  to  n^aak.  When  attempting  to  blank 
another  voice  station,  you  may  have  to 
settle  lor  simply  entianclrig  the  desired 
signal  with  the  peak  titter  and  ridding  the 
interfBring  signal  of  Its  more  irritating 
quatilles, 

Splatter  Is  another  problematic  situa* 
tlon  when  using  the  filter;  ai  times  there 
was  little  1  could  do,  and  al  other  times  I 
could  reduce  the  splatter  to  a  minimum 
level  Although  I  did  not  test  the  filter  in 
conjunction  with  SSTV  or  RTTY  transmis- 
SiOn^.  rfiese  are  two  other  areas  where  the 
qualities  of  th«  QF-IA  could  be  used  to 
ttieir  maximum  potentltJL 

On«  of  the  benefits  of  using  Ihe  filter  is 
its  built-in  amplifier.  Whether  or  not  you 
can  clear  away  flotsam  from  another  sig- 
nal, the  amplifier  will  help  Improve  the 
presence  of  the  signal. 

Autek  includes  a  fuif-page  table  to  help 
get  you  started  with  the  filter.  The  table  Is 
divided  Into  common  interference  prob- 
lems and  suggests  settings  for  the  con- 
trols. These  are  good  starting  points,  and 
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WHAT  DO  you  THINK? 

Have  you  rwcently  purchased  a  new  product  thai  tias  been  reviewed  fn  ?3?  If  you 
have,  write  and  tell  ys  what  you  think  about  it  73  will  publish  your  comments  so 
you  can  share  tttom  with  othe*  hams,  as  pait  of  our  t^Mitlnumg  effor!  to  tJrtng  you 
the  tsest  In  new  product  information  and  reviews.  Send  your  thoughts  I o  Review 
Editor,  73:  Amateur  Radio's  Tecfinicai  Joumai,  Peterborough  NH  03458- 


Ihe  Aatek  R&sesrch  muHhmod€  titter, 
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untlf  you  develop  an  ear  for  the  filter  and 
Its  controts,  it  will  be  necessary  to  consult 
th«  table. 

Also  include<t  in  the  manual  are  aligfH 
m«nt  instructions  and  troubleshooting 
hints,  aithougn  these  units  have  proved  to 
be  extremely  stur^  and  requtre  little 
maintenance. 

Wfap-Up 

I  have  t>een  very  pleased  wfth  the  QF-IA 
and  its  ability  to  clean  up  voice  as  well  as 
CW  signals.  Several  limes,  I  have  been 
forced  to  use  it  in  deteriorating  band  con- 
ditions, and  ii  made  QSOs.  possible  when 
Ihefe  would  otherwise  have  been  jusi 
noise.  I  also  found  myself  using  it  with 
strong  stations,  not  only  to  clean  up  the 
Signal  but  also  to  put  more  Hdetity  in  my 
reception.  The  filter  gives  you  the  Of^pof- 
tun*ty  to  rearrange  the  other  person's 
voice  to  suit  the  temperament  of  your 
receiver  and  your  ears. 

The  at^ility  to  flip  the  f^tor  in  and  out 
w^h  a  front'panei  switch  a^so  proved  to  b* 
a  boon,  as  t  did  not  have  to  reach  around 
to  the  dark  end  of  my  transceiver  to  move 
it  quickly  into  piay.  The  filter  also  cornea 
with  a  rult  year's  warranty  for  both  the 
componenis  and  conatructfon,  which  is 
good  m  compartson  to  the  90  days  other 
companies  provide.  After  the  warranty 
period,  there  is  a  minimum  S15  servicd 
diarua,  but  I  doubt  if  you  will  have  to  rake 
advantage  of  IL 

For  furtJief  information,  conlaci  Avt»k 
aeseafcft,  So*  302.  Odessa  FL  33^6. 

Avery  L.  Jenkins  W&ajLG 

n  staff 


KENWOOD'S  PAN  ADAPTER 

I  was  mom  than  excited  to  walk  Into  ihe 
W2i^SD/1  shack  and  sea  the  Kenwood 
SM-220  Pan  adapter  on  the  bench.  My  fimi 
thought  was  that  li  sure  ■$  nice  to  wotk  for 
a  company  that  is  "In  ttra  business." 

■*Thi3  Is  one  of  those  station  accesso- 
ries that  fooks  ni««  iMii  maily  coukJn't  irn^ 
piove  my  operatior^."  I  thought  to  myseff. 

Boy.  was  I  wrortg^  Alter  ortty  a  few 
minutes  of  reading  the  documentation,  I 
W9S  learning  more  at>out  the  band  and 
St  ail  on  signals  than  i  could  ever  tell  from 
my  "experienced  ■  ear,  I  soon  teamed  thai 
me  SM'22G  was  a  lot  more  than  Just  a 
monitor  for  my  transmitted  signals.  The 
real  beauty  oi  this  device  is  its  ability  to 
put  into  a  graphic  display  the  signals  that 
you  are  receiving. 

The  SM  220  has  several  standard  tunc- 
fk?ns,  Kumber  1  is  its  ability  lo  lunclion«8 
a  monitor  scope.  This  allows  you  to  dls^ 
play  your  transmitted  waveform  from  1.8 
to  150  MHz  {with  some  power  limiiat»ons 
in  the  upper  VHP  ranijej.  This  function 
allows  you  to  "see"  instantly  the  signal 
that  you  are  transmitting.  If  you  are  on 
CWi  you  can  view  the  keyed  waveform  and 
wetch  fof  anything  from  dirty  key  con> 
tacts  to  too  soft  a  signal.  In  SSB,  you  can 
monitor  your  stgnal  for  the  "ideal"'  wave- 
form or  watch  your  signal  deteriorate  from 
excessive  audio  drive. 

Also  built  into  the  5M-£20  is  a  two-tone 
generator  and  ample  diagrams  to  discern 
between  the  "ideal"  wavefonm  and  or»e 
from  an  overdiiven  transmitter  or  defec- 
Itve  ALG.  All  tt>e  afoianri«ntJone<t  fur^ 


tlons  are  for  your  transmitted  signal.  The 
real  kick  from  operating  this  scope  is 
watching  other  signals  on  the  band. 

Fof  those  of  you  who  are  TeJetype* 
ofiofatQCS,  |h«  SM'220  dispiays  the  stan^ 
dard  RTTV  Cfos^  pattern  for  tuning  in 
other  stations  In  addition  to  telling  you  If 
you  me  tuned  to  ihelr  frequency  isure 
beats  a  tuning  metef),  it  will  tell  you  if  th»elr 
space  Or  marh  frequencies  are  exact  and 
If  youf  demodulator  or  TU  has  low  O. 

The  pan.display  option  (weJl  worth  the 
extra  cost]  ia  probaj^ly  the  best  feature  of 
Iha  whole  unit  It  Is  a  piug-in  and  requires 
no  soldering  to  install.  We  have  all  heard 
the  old  timers  refer  Iq  panadapters  fondly. 
Now  I  know  whyt  Et  is  a  great  feature,  and 
ril  lei  I  you  why.  Just  imagine  trying  to 
make  that  skod  you  and  your  buddy  try 
(but  not  so  failhtuily  k^p)  on  20  metfifs. 
You  finally  make  contact  with  him  and  a 
station  comes  on  your  pre-establisheq  fre- 
quency and  tells  you  that  you  are  QRMing 
a  OSO  or  net  already  in  prongress.  Instead 
of  telling  your  friend  "stantitjy  and  J'f*  look 
for  a  clear  frequency,"  or  "up  6"  unlit  you 
are  in  the  lO-GH;  range,  all  you  have  lo  do 
Is  look  at  your  SM-230  and  Immediately 
see  where  the  "hoie"  in  the  band  Is,  Ifs  a 
fantastic  fealure!  The  pan-display  option 
altows  you  to  look  at  either  +/-20  kHz 
from  your  received  frequency  You  can 
delerrnine  if  there  js  a  carrier  up  10  kHuor 
an  SSB  station  3  kHz  away  Mot  only  can 
you  see  thes«  signals,  but  you  can  also 
tell  their  relative  signal  strengths. 

And  after  a  short  time  operating  the 
SM-220.  you  can  develop  a  fairiy  accurate 
correlation  t^etween  the  vertical  size  of 
tho  signal  on  the  scope  and  the  actual 
signal  strength  as  recorded  on  your  re- 
ceivers S-meter.  Just  think  of  ihe  ease  of 
operation  if  you  are  a  conlester  or  even  a 
casual  DXer.  When  the  desired  station 
says  'I  is  ten  mg  14.200  to  14,300;"  you  can 
look  at  the  display  and  put  your  transmit- 
ter  right  into  a  clear  spot. 

On  top  ol  all  ot  the  above  features,  and 
an  exceilent  InstructkMi  manual  f com- 
plete With  senematics).  the  SM-220  Is  a 
standard  mMH^  c^cilloaoope.  As  I  said 
to  Jeff  OeTray  WBaBTH  as  h«  walked  into 
the  shack  with  lunch,  'i  warn  one"' 

For  addiiional  Information,  contact 
7//0'Ker7ivood  Communications,  fllf 
W6st  Waifiut  Slrem.  Campton  CA  BQ220. 

Bob  Cunningham  K1XR 
73  Staff 

THE  YAESU  FT-102 

Just  as  the  day  of  trie  completely  home- 
brewed station  has  pass^,  the  era  of  the 
single-pufpoi«  r»g  has  become  htstofy. 
Where  once  a  ham  might  have  had  his  CW 
rJQ  for  one  band  and  a  pt>ona  rig  for 
another,  today  those  functtons  have  been 
integrated  into  one  package.  And  as  tech- 
nology progressss,  more  and  more  func- 
tions can  be  squee^^id  in. 

The  Yaesu  FT-102  ts  a  pertect  eitample 
of  just  how  multi-modal  today's  radios 
are.  This  new  Yatsu  has  more  modes  and 
fitters  than  Elmer  had  crystals,  which 
makes  it  useful  tor  the  average  ham— the 
one  Who  sometimes  contests  ibut  doesn't 
necessarily  win^  somel indies  OXes  (but 
isn't  on  the  OXCC  Honor  Rolf),  and  who  ex- 
clusively works  neithef  CW  nor  phone. 

Standard  features  on  ttie  Yaesu  include 
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Put  a  broad  bandwidth  80M  dipote  in  24  ft  with  the 
SUNKY  Dl  POLE''  antenna.  Comparable  fow  SWR,  space 
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an  rf  amplifier,  speech  processor,  fiol&e 
bJankm^  recelwef  and  tfansmllt&r  In  ele- 
mental tuning^  peak  and  notch  flttarlno^ 
and  M  pass  band  conirols, 

Not  bad,  «h?  Optional  a^kf^trons  to  \he 
hq  fealure  AM  as  well  as  tO-m«ter  FM, 
SSB  and  CW  titters,  and  an  e^t&rnal  ¥lo 
with  pusti'tiutton  frequency  input  and  12 
memories.  And  the  m etching  speaker 
posses^s  two  rriiore  audio  filters  for  last- 
minuie  sigrial  reception  clean- up. 

All  o*  the  WAftC  bands  tiave  been  *iv 
eluded  on  the  transce<lver.  vwtti^cti  t^ts  240 
Walls  into  thA  finals  on  SSB  and  CW 
beJow  25  MHz  and  16D  Watts  above.  With 
the  AM/FM  option,  the  rig  has  a  finaJ  input 
power  of  aO  Watts  on  AM  and  !20  Walls 
on  FM.  Fivquency  is,  of  course.  PLL  syn- 
ttvesi^ed,  and  the  audio  quality  of  the 
transmitter  may  be  tailored  for  the  best  in- 
telliQibiiity  with  your  voice. 

One  of  the  most  obvious  features  on  the 
front  paneF  of  the  FT- 102  is  Ihesef  tes  of  in- 
set silver  knobs  just  below  irie  dual 
meters.  Ttie^e  knobs  operate  the  lea  set - 
used  controJa  such  as  the  VOX.  micro- 
phone gain,  j^uelch,  and  speech  com- 
pression. The  knobs  pop  \n  and  out  so  that 
once  set,  they  are  out  of  the  way  arid  will 
not  be  inadvertency  readiu^ted.  JuSl 
below  ttie  miniature  comrois  are  a  sefies 
o!  switches  which  turr)  on  the  rt  amplifier, 
noise  blanker,  and  speecli  processor,  and 
switch  the  crystal  filters  into  the  circuit, 
Standard  atM  gain  controls  are  provided 
aa  are  the  age  (fast  ftnd  slow)  and  the 
receive  preselectof. 

A  surpriain^  addition  is  ttie  tone  ainhd 
clarrty  control,  a  feature  too  often  over- 
looked by  rnoyt  other  manyfacturers.  No- 
body has  ever  claimed  that  ham  radio  Is  a 
hobby  for  audi  op  hi  les,  but  after  four  hours 
of  20-meter  cacophony  or  the  crashing  of 
80  metecs  in  ihe  aumrn^.  my  eajB  ap- 
preciate the  small  com  fori  a  caniro)  itk« 
this  offers. 

Receiving 

When  I  i^lrsl  turned  the  transceiver  on, 
I  thought  11  was  one  of  the  worst  sou m^- 
ing  receivers  I  had  ever  tieard,  14.32 
MHz  sounded  like  a  thunderstorm  In 
the  middle  of  a  drag  race,  and  only 
the  strongest  si^nats  could  be  pulled  \n 
with  any  Inteiligibtllty, 

That  was  tMfore  I  catight  ttve  note  \nlhe 
manual  which  instructs  you  to  tufn  the  rf 
am  pi  trier  off  In  noisy  baitit  conditions^ 
Chalk  one  up  for  reading  the  Inetfuctions 
fkst.  With  the  amp  off,  signals  became 
much  clearer,  but  the  receiver  still  pos- 
sessed fine  sensitivity.  As  I  tuned  around 
the  tsand,  one  of  the  first  tninjis  I  noticed 
was  the  sharpness  of  the  tuning— and 
this  was  before  the  filters  were  pressed  In^ 
to  service.  UnNke  some  other  radios,  the 
frequency  readout  i&  no  more  accurate 
than  the  selectivity  of  the  front  end^wtial 
you  se^  is  what  you  get 

As  t  gained  moreconlidenoe  In  manipu^ 
Isting  the  basic  controls*  I  began  trying 
ouMhe  special  features.  The  SSB  crystal 
flUer  was  easy  to  use  and  it  enhanced  se- 
lectivity. However,  signals  were  more  dll- 
ficull  to  tune  m  t>ecause  of  the  resulting 
Sharpness.  MorediHicult  to  leafn  were  the 
f-t  shiit  and  bandwidth  controls,  These 
controls,  Focal ed  on  two  friction-coupled 
knobs  at  the  lower  left  of  the  front  panel, 
allow  you  to  select  the  best  bam^wldlh  tor 
the  band  condftons.  W^dth,  of  course,  nar- 
rows ihe  pass  band  of  the  i-t  ar^^  it  is 
pos&ifjie  to  reduce  the  ad|acent  QRM 
without  losing  too  much  of  your  desired 
signal.  Once  the  width  has  been  set,  then 
you  can  vary  the  center  frec^uency  ol  the  t^f 
lo  focus  on  the  signal.  AltticMjgh  eitireme- 
ly  useful,  I  am  at  a  ioss  as  to  why  Yaesu 
splined  Ihe  two  together,  makmg  two- 
handed  operation  a  necessity. 
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Wt>en  using  ttiese  controls,  t>e  ready  to 
adfust  your  ears  to  the  changmg  sound. 
Together,  Ihe  two  controls  have  enough 
range  to  render  unintelligible  a  previously 
clear  signal 

The  peak  and  notch  co^^rols  add 
another  lervql  of  rec^f^lion  maniptitalionv 
th  Is  t  ime  rn  t  he  aud  io  port  ion.  These  filters 
are  less  powerful  Ihan  the  if  controls  and 
are  useful  In  the  leas  etfenuous  condi- 
tions. Although  I  do  not  know  W  the  engi- 
neers who  designed  Ihe  FT- 102  intended 
the  peak  amj  notch  filters  lo  be  used  in 
this  way,  I  found  that  they  oonditior>ed  the 
sound  to  be  nwre  pteasing  if  not  neces- 
sarily less  polluted. 

Overall,  I  found  the  receiver  quality  to 
be  one  of  the  best  I  have  encountered.  The 
toughest  part  of  using  ttie  receiver  is 
hanging  on  to  a  weak  signal  until  you  can 
Qet  ait  of  the  controls  peaked.  While  try^g 
to  aliminate  adjacent  QRM,  It  Is  easy  to 
mask  ttie  signal  you  want  because  of  the 
interactive  characteristic  of  the  controls.  I 
leamed  this  the  hard  way  in  a  OSO  wHh  a 
Topeka  station  who  mysteriously  disap- 
peared. I  thought  U  was  severe  OSB  work- 
ing in  hand  with  QRM  until  I  realized  that  I 
had  put  the  if  shift  on  the  wrong  side  of 
the  signal. 

transmlttfng 

From  aM  report s»  Ifse  FT-1C(2  has  «x- 
cellent  audio,  due  ^n  part  to  the  ad- 
justments which  can  be  made  to  tailor  the 
transmitter  lo  your  voice.  The  first  step  Is 
to  cut  In  the  monitor  switch  to  hear  your 
audio  as  others  hear  you.  Two  Gcmirola, 
access hbFe  through  the  bottom  of  ttie  rig, 
adjust  higfv  and  tow  frec}uency  att^nua^ 
tlon,  These  are  set  and- forget  controls 
which  need  no  adfustment  unless  you 
start  using  a  different  microphone  or  sell 
the  rig. 

The  monitoi  lurtctlon  can  also  be  used 
to  hetp  set  the  compression  on  Ihe  speech 
processof  and  avoid  the  r>egative  effects 
of  over-compressjon  which  void  line  gain 
derEve^  from  processing.  It's  no  use  get- 
ting an  extra  S  dB  If  the  person  on  the 
other  end  can't  understand  what  you  are 
saying.  Short  oF  having  anorhef  ham  tape 
your  transmission  and  play  it  t>ack  or 
using  an  oscilloscope,  there  is  no  tielter 
way  to  get  your  outgoing  signal  the  way 
you  want  it.  The  monitor  latches  onto  the 
audio  in  the  transmitter  i^f  so  that  you 
get  a  true  indie atkKi  ot  quality  leather  than 
just  ampiiricaiton  ol  tt^e  mierophonn 
input. 

Another  useful  transmitting  feature  Is 
the  ALC  -peak  hold"  circuitry.  The  ALC 
rtveter  will  hold  your  voice  peak  for  appro)t- 
fmatety  on>e  second  to  make  accurate  ad- 
justment of  Ihe  mike  gain  control  ax^ 
ceeilingly  easy. 

Transmitter  tune-up  is  a  variation  on  Ihe 


siandarcf  drive-plate-ioading  ttieme.  In- 
stead of  varying  the  p^aie  and  loading 
controls  simultaneously  for  a  meter  peak, 
the  Yaesu  manual  recommends  moving 
the  load  control  up  In  discrete  steps  and 
adlusting  the  plate  control  unUI  you  reach 
a  specified  level  on  the  meter. 

CW  fanatics  will  be  glad  to  know  ttiat 
they  can  adjust  the  pitch  of  the  CW  side- 
tone  to  suit  their  laste.  The  FT-102  pro- 
vides semi-break  in.  with  the  VOX  delay 
controlling  T-R  switching.  Alternatively, 
the  front-panel  MOX  switch  may  be  usei3 
w  an  outboaid  switch  may  be  connected 
to  Ihe  rear-panel  PIT  \BCkr  tn  addition,  the 
Instructions  for  the  Yaesu  include  a  sec- 
tion on  how  to  squeeze  as  much  JuICO  as 
possible  from  the  transmitter  when 
operating  on  CW. 

Accessorfes 

Most  notable  among  the  accessories 
for  the  FT-1Q2  is  the  FV  ■i02DM  external 
vfo.  Set  In  a  matching  cabinet,  the  vto  e)c- 
pands  or^  the  capabilities  of  the  digital  cir- 
cuitry  of  the  transceiver. 

The  FV-l02DM's  five-digil  display  dis- 
plays kitoherlg  with  a  resolution  to  10  Hz, 
end  it  may  be  tuned  with  the  tuning  knob 
or  by  using  the  butll-in  keyboard.  Scan- 
r>ing  speed  may  be  adjusted  or  you  can 
enter  a  frequency  directly  on  Ihe  readout 
lo  move  instantaneously  to  another  fre- 
quency. The  keyboard  also  offers  a  step- 
ping rate  of  ±  20  kHz  or  ±  5  kHz,  and  both 
the  keyboard  and  the  tuning  knob  may  be 
disabled  when  oparating  from  tha  fre- 
quency memory  bank. 

Four  tuning  rates  may  aiso  be  selected 
for  Ihe  analog  control,  and  any  of  these 
fates  may  be  multiplied  t^y  a  factor  of  10 
for  super-fast  tuning.  A  series  of  switches 
alFows  you  to  put  Ihe  receiver  and  trans- 
mitter on  your  choice  of  vfos  or  place 
either  under  the  control  of  the  stored  fre- 
querkcies. 

A  second  accessory,  the  spealter/ftlter 
combination,  offers  the  final  word  in 
Signal  conditioning,  The  two  filters  used 
jointly  can  create  a  speaker  response 
suHed  to  any  environment.  You  can  at- 
tenuate highs  or  lows  as  well  as  choose 
youf  Ijandpass  width.  The  speaker  itself 
has  been  designed  for  communications 
responsiveness,  and  even  without  the 
filters  the  sound  is  e)<ceptlonally  sharp 
and  clear. 

Finally,  the  manuafs  which  accompany 
both  ttie  FT' 102  and  the  accessories  have 
been  well  designed.  They  include  clear 
and  concise  operating  instructions  in  ad- 
dlllon  to  tables  which  outline  common 
control  positions  for  a  variety  of  sltua- 
Itons.  I  am  also  happy  to  report  thai  both 
have  extensive  theory-of-operation  aivd 
&erv^ce  sections  AltfKiugh  ttie  seel  Ions 
are  certainly  far  from  being  comprehen- 


sive  Venice  manuals,  they  do  cover  most 
of  Ihe  maintenance  and  Iroubleahooting 
procedures  that  the  average  ham  would 
need  to  keep  operating  at  peak  capacity. 

Althoug.h  some  would  quest  ton  the 
need  for  all  of  the  options  wtiich  the 
FT-102  and  its  accompanying  periphefals 
present*  J  consider  them  welcome  addi* 
tions  to  the  shack.  Good  operating  re* 
quires  access  to  a  variety  of  techniques, 
wfiether  you  are  running  a  phone  patch  or 
chasing  QX,  and  this  transceiver  offers 
Ihe  necessary  fieitibility  for  successful 
hamming. 

For  further  Information,  contact  Yaesu 
Etectroftics  Corporstiorf,  6$S1  W&tthatt 
Way.  PammountCA  90723; {2131^33-4007. 
fteaictef  Service  number  492. 

Av*ry  L  Jenkins  WBaJLO 
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HE1L  HC-3 
MICROPHONE  CARTRIDGE 

Bob  Halt  1982  Radio  Ainateur  of  th« 
Year,  t\e^m  stops  moving.  He  has  more 
irons  in  the  fire  than  any  other  ten  peep  I  e^ 
and  most  of  them  are  deeply  involved  with 
au<fio  and  amateur  radio.  Since  1966,  Bob 
Neil  has  t«en  a  sound  rnartager  on  itieroad 
with  such  groups  as  Tfie  Grateful  Dead.  TT>e 
VVtK>.  Dolly  Parton.  BiJty  Graham,  and  many 
others.  Hu  has  wide  experience  with  radio* 
and  TV-broadcaatIng  studb  audio  systems 
and  has  written  many  books  on  thie  subject 
ol  good  audio,  including  A  Pmctk^t  Gutde 
for  Coocert  Sotiml. 

Long  ago.  Bob  discovered  that  speech  in* 
telligiblHty  is  a  function  of  clean  audio 
—audio  that  is  not  clul tared  with  distor- 
tion. Distortion  comes  from  Intermodula- 
tlon  products  caused  by  Ihe  combination  of 
aiitSo  frequencies  whkoae  fundamefitala 
may  tse  below  the  audib+e  range. ,  say  at 
50  to  200  Hi.  Tf^ase  witi  pi^  up  on  one 
another  and  produce!  comblnelion  frequerv 
ciea  that  are  within  the  audible  range. . , 
hOflce  distortion.  The  etfeci  of  this  loW' 
frequency  rumble  is  to  rerider  the  audio 
iess  intelt^ibie  ar>d  "muddier. '  In  addition^ 
as  you  tune  across  an  SSB  signal,  it  often  is 
heard  a  long  way  from  the  center  frequency 
because  of  these  intermodulaiion  dlstor* 
tion  products,  A  good,  clean  SSB  signal  is 
more  sha/ply  def  invd.  and  the  low  aiid  Wgh 
cutoff  frequencies  are  close*  logalfwr.  The 
voice  sounds  more  natural. .  .alrr^ost  as  if 
the  person  were  present  in  the  room  with 
Ihe  listener 

Bob  Is  a  betiever  In  the  fact  that  good, 
properly  desigried  and  executed  speech 
can  t»  heard  ovef  the  caterwauling  of  a  DX 
pllfiup,  just  as  a  singer  can  be  heard  ts/vm 
120  dB  of  drums  and  guitar. . .  provided  th^ 
right  things  are  done,  The  right  t hinge  have 
to  do  with  articulation  and  sibilants.  Ar* 
ticuiation  is  the  ability  of  Xtw  mind  to  haar 
arMJ  clearly  urvdef^^tarx}  what  is  tMlng  v^ 
tiicuiated  from  a  source . . .  such  as  a  trans- 
milting  station.  Sibilant  sounds— s  and  t 
sounds— are  necessary  for  intelligibili- 
ty. .  .and  they  must  be  reproduced  faithful- 
ly^ otherwise,  grass  scMimfs  tike  grapf,  and 
calisigns  tuecome  g  realty  confusedL 

Bob  and  his  englnner?  found  that  there  is 
another  quality  caiied  tialance,  which 
means  that  if>fira  must  be  a  balance  be- 
Iween  the  audio  frequencies  between  1200 
and  1500  Hz.  and  those  at  the  bottom  and 
top  ends  of  the  speech  range.  The  crilicaJ 
frequencies  for  Kib^lants  and  articulated 
SyltBtiiBP  tie  In  that  rariga. . .  and  the  micro- 
phone or  audio  system  must  produce  ex- 
actly the  right  level  of  these  Irequendes  aa 
clearly  and  cleanly  as  possible,  Le,,  without 
distortion  and  properly  tialanced  with 
raspect  to  the  rest  of  the  spodrum. 

Unfoftunatefy,  many  htams  f  aJsely  equate 
lots  of  bass  response  wHh  good  audiio. 
While  bass  Is  important,  it  Is  not  everything. 
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ANTENNA 


fckchjev©  t  Of  2  db  gain  over  ANY  %  wave 
D  meter  teiescopic  arrtenna  The  AEA  ^ 
model  HR*1  Hot  Rorf™  antenna  was  i 
designed  by  Dr,  D,K.  Reynolds  (designer  of  | 
the  IsoPole)  to  deliver  maximum 
performance  for  any  hand-held  transceiver^ 
with  a  BNC  fittmg^  ^ 

The  fa ctarv -tuned  HR-!  fS  20%  shorter;  , 
i  lighter  and  places  far  less  stress  on  your  I 
hand-held  connector  and  case  it  v,i(l  easily  , 
handle  over  25  wratis  of  power,  making  it  an 
excellent  emergency  base  or  mobile  ,! 
antenna.  In  the  collap$ed  position,  the  Hol^ 
Rod  amenna  will  perform  like  a  helical 
quarter  wave  i    ^ 

The  Hot  Rod  antennas  can  be  expected  lo 
mal^e  Ihe  same  rmproverneni  to  hand-held 
communicatfons   that    ttie   IsoPole   brand 
antennas    have    made    to    base    stationflj 
I    operations.  Why  pay  more  when  rne  hest^ 


costs  less? 


Jfecn^^ 


Prices  and  Specifications  sobj 
change  wHhoul  notice  or  obligalion. 

p  '■  1 

I   ADVANCED  ELECTRONIC  .2^ 
I  APPLICATIONS,  INCJ 

I    P.O.  Box  C-2160,  ^ 

I     Lynowood,  WA  98036  ^ 

I     (206)  775-7373  ■ 

Telex:  T52571  AEA  (NTL  ■ 

^^  ^m  ^k,  Brings  you  the 
#%hB#%BreaktKrough! 


FILTER  CASCADING 


most  cost-effecflve  way  to  impfove  the  selectivity 
pi  any  receiver  ^  oEd  or  new  -  Is  to  improve  its  IF  hltennig, 
A  Fox-Tango  Cascading  Kit  puts  a  hlgii-quality  steep-^ ' 
aleted  S-pole  filter  in  series  with  your  present  filtef(s), 
both  3S6  artd  CW.  The  result  is  narrower  Bandwidth  1 
and  tjetter  Shape  Factor,  both  of  which  dramaticaily  I 
reduce  ad^cenl  channel  ORKf  -  a  necessity  in  today's 


if 


CONSIDER  THESE  KJT  FEATURES 
Easy  instaftation-  30  minute  average. 
No  dritlinQt  switching,  alignment 
16  poles  of  filtering  yield 
Filter  Shape  Factor  m  htgh  ag  1  19, 
Ultimate  Reie<^i^on  betlar  than  lOOdB- 
Works  wondefs  on  SSB;  miproves  GW. 
Compensares  for  Fitter  insertion  tess- 
Complete  irtstructiofis.  clear  diagrams 
No  RX  audio  rmpaimienl.  TX  unaffected 
Includes  Rlter  and  aiF  needed  parts. 
Flts  all  models  of  Series -any  letter. 
Alt  Fitters  6-pofe-^  Guaranteed  One  Year. 

SPECIFY  KIT  WANTeO  WHEN  ORDERING 


AESy  FT101  f75:    FT1012D  $70:     FTIQ?  $75; 

1  /2  $65:    FRt 01  S55  ffilter onl^J.  KENWOOD 

/R599S70:    TS8aOS70;    TS830/RB2Q  S150 

wo  Biters).   HEATH  SBl  &4A  S60, 


Shipping  S3  (Air  $5},  FL  Sales  Tax  6% 

In  addition  to  the  above.  FOX-TANGO  stocks  a  widia? 
line  ni  S55  SSB,  CW,  and  AM  e-oote  fillers  for  Yaesu, 
Kenwood.  Drake  R4C  and  7-line,  and  Heathkit  Also, 
:m\  filters  made  to  Order,  Send  specs  for  cniote, 

GO  FOX-TANGO -TO  BE  SUBEi 
Ord«r  by  Mart  or  Teteptione. 

AUTHQRIZEO  SJ^PEAN  AGENTS 

S<;andhnavFa  MlCROTEC  iWorw.iy^ 

Other  INQOIMPOC  {Wtisi  GsfmanyJ 


FOX  TANGO  CCTRPORATFON 
Box  1 5944S,  W  Palm  Beach.  FL  33406 
Phone  1305J  683-9587      ^222 


Because  you  and  the 
tesdins  radio  manu- 
facturers want  the 
best-performina  the 
best  fooking  antenna; 
Centurion  has  srown 
to  be  the  Duck  leader 
We've  developed 
many  smaller  antennas 
to  make  the  hand- 
held radio  perform 
better,  and  now  the 
nev/est  duck...  the  Tuf 
Duck^^minr  Ifs 
shorter  (about  3")  yet, 
it'safull1/4vs^ave 
radiator  on  VHE 


'^Actuaf  Site 


mMumm 

ANTENNAS 


OMTUMON 

Phone  402/ ♦67-4491 

Telex  48-4377  CENTURtON  LCN 

P.O  Box  8SB46    Uncoln,  NE  68501   2S46 
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FJ 

24  HOUR 
CLOCKS 

Your  choice:  dual  24  hour  LCD 
display,  or  24/12  hour  with  ID 
timer,  or  12  inch  quartz  analog. 
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95        DUAL  24  HOUR  LCD 
^  MFJ-104 


Two  independant  24  hour  LCD  displ^ysi  Read 
both  GMT  and  local  limes  at  ^  gfance. 

Six  digit  main  display  has  seconds  readout. 
Four  digit  auxiliary  Swiich  reverses  maln/aux 

AEariTi  pFsys  4  selectable  melodies.  Alarm 
'ON"  Indicalor  Snooze  Oution. 

Ouartz  timing.  Synch r on izable  to  WVW. 

Flip- top  covef  serves  as  stand 

Night  light.  Forward /reverse  fast/slow  set 
buttons.  Lock  function  prevents  mis-setting. 
Display  main  lime  only,  main/auxiliary  or  main/ 
alarm  i:jme    Includes  battery   4x2x1/?  inches. 


24/12  HOUR.  (D  TIMER 
MFJ~102 
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Swtlchabla  24  ttour  OMT  or  12  hour  format 

ID  timer  sounds  every  9  mmutes  after  reset. 

Swrtehabie  seconds  readout. 

Observed  timsr.  Just  start  clock  from  zero 
and  note  time  of  event  up  to  24  hours 

Brighl  blue  0.6"  vacuum  fluorescent  digits. 

Alarm  with  snoos^e  function.  Synchronizable 
with  WWV.  Fast/slow  set  buttons,  Lock  func- 
tion  prevents  mis- sell inQ.  Power  out,  alarm 
'■ON"  indicators.  110  VAC.  60  Hz  (50  Hi  witft 
simple  moditicatron)  Ul  aoproved 

Slack,  brushed  aluminum  top/front:  6x2xS^'. 

24  HOUROUARTZ 
IVIFJ-105 
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True  24  hour  quartz 
walJ  clock  has  huge  T2 
mch  diameter  face. 
Gives   excel ient  visa- 
bifity  across  computer 
/radio  room. 
Fifteen  seconds  per  month  accuracy 
Single  **AA"  battery  provides  over  one  year 
operation,  immunity  from  power  line  failure  ar)d 
efiminates  power  cord 

Sweep  second  fianif.  Brown  hi-impact  case. 
Glass  front,  24  hour  mititary  time  format. 


^■i 


Order  from  MFJ  and  try  it.  It  not  delighted, 
return  within  30  days  for  refund  {less  shipping). 

One  year  unconditional  guarantee. 

Order  yours  today.  Call  loll  tree  800-647-1800. 
Charge  ViSA.  MC  Or  mail  check,  money  order. 
Add  $4  00  each  for  shipping  and  tiandling. 


CALL  TOLL  FREE       800-647-1800 


C;itl  60t-323'5fi69  in  Miss.,  outside  continental 

USA.  tech /repair  info,  Telex  53-4fi90  MFJ  STKV 

■  ■e  I  ENTERPRISES, 

lyi  r V  INCORPOAATED 


Sox  494.  Mississippi  State^MS397B2 
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The  goal  shoold  be  to  make  the  r  ran  emitted 
voice  sound  aa  natural  and  as  cloaa  to  the 
Ofiginal  as  possible. 

The  HC-3  microphone  ei^m^nt  (Si 9, 95) 
does  Jest  that. . ,  li  re-produc^s  ttie  natural 
vorce  as  c1os«fy  as  possible  to  th©  original 
by  glvtnfl  proper  emphasis  and  btalanc^  to 
the  sibilant  ranfle  wUhout  neelectlnfl  the 
Ughs  and  lows,  tt  rolls  off  rapidly  below 
about  450  Hz  and  abov*  2,400  Hz  and  Is 
designed  as  a  replacement  element  fof 
almost  any  amateur  miciophor>e, 

in  my  case,  I  substituted  my  failhfut  oM 
Sf5ure  44*  dytiamic  elem«nt  with  the  HC^. 
The  rtrsi  thing  I  noticed  was  Ihiat  the  output 
level  oJ  the  HCS  was  noi  qyite  up  to  that  ot 
tl>e  444.  Bob  HeiE  espial ned  thai  this  was  so 
bacauae  the  nece&s*fV  fkJelity  arxJ  1re<^uen- 
cy  baianoetouk!  not  be  obtajned  wMh  mgh 
output  The  developmant  engineers  pro- 
cfticed  the  best  possible  irade-ofr  between 
oulp^jl  and  aflieulatioft  tot  the  deal  red 
asudlo  quality.  The  »«vel  was  taken  care  ot 
by  rtwrely  if)cr«ftsir>Q  the  microphone  eain 
unlii  itie  Output  lawel  tor  the  Iransmitlev  was 
cofrect  once  more. 

I  enjoyed  SSe  cofliai:is  on  160  mciefs,  4D 
meters,  and  20  meters  using  thie  Heii  ele- 
ment. Most  reports  were  urtsofi cited, 
although  I  dkl  a^  sevvrai  stations  to  gf¥« 
me  crttice>  repots.  The  consensus  was  that 
the  HC-S  produoid  clear,  natural- sounding 
audio  that  was  very  crisp  and  easy  to  tiir>e, 
Several  stations  commented  on  the  sharp 
tuning  of  my  signal,  and  cortiplete  absence 
of  splattof  Of  dratortH>n  Most  ot  them  merv 
tiorted  thai  my  voice  sourKSed  as  real  as  *f  I 
were  In  the  sam^  room .  . .  and  they  Imag- 
ined that  It  must  sound  exactly  like  me. 
Oltiers  commenied  about  the  "preocnce.** 
wtiich  I  look  to  rT>0an  some  sort  ot  atten- 
lion^gettlng  Quahly  or  "authorHy." 

In  general,  the  reports  were  uniformly 
and  unanimously  tavorable.  Since  those 
tests  with  my  Astro  102BX,  1  removed  the 
HC-a  can  ridge  from  my  444  and  replaced 
the  original  eFement  The  cartridge  was 
then  ioaned  to  A  very  J  en  Kins  WBaiLQ  to 
piay  with  and  use  on  his  own  rig  In  order  to 
see  what  effect  It  would  have  on  audio 
quaUly  and  reports.  Avery's  report; 

"My  Initial  reaction  as  I  Installed  the  new 
Hell  cartridge  into  my  microphone  was  that 
things  sure  have  gotten  smaller  since  the 
people  at  Turner  put  Ihe  finishing  touches 
on  my  old  slnglB-sldefaand  special.  Where 
the  original  mJcrophone  took  up  the  fuH 
dfameter  of  the  grIN— about  tVj  Inches— 
the  Hell  cartridge  fs  about  the  size  of  my 
thumbnail.  The  size  differeniial  was  so 
great  between  the  two  components  that  I 
had  m  tape  the  HqH  cartridge  to  the  inside 
of  the  grill  so  It  would  not  just  flop  around  In 
Ihere.  The  instructions  supplied  with  the 
cartridge  note  that  mechanical  shock  is  not 
healthy  tor  the  cartridge,  so  I  surroundied  It 
with  foam  cushion,  although  I  was  not  sure 
what  effect  the  padding  would  have  on  my 
audio. 

"I  neail  not  have  worrtect;  all  of  th«  rafmis 
iBCWhiBd  pronounced  nty  audio  as  hedfthty. 
AJ I  hough  I  cannot  vouch  for  any  gain  in  my 
signaS  strervgth,  I  suspect  that  the  cartrtdge 
made  some  effect  \n  marginal  signali  condi- 
tions, parlicularty  when  tigritmg  heavy 
ORM  It  <s  at  those  limes  wnen  your  audio 
needs  that  added  presence  to  distinguish  it 
from  aft  of  the  other  signals  coming 
ttvoiif^  the  speaker  al  ttte  other  end. 

^T^  audio  iTom  your  signal  encounters 
many  adversities  04i  the  way  to  its  de^tinor 
Hon,  so.  It  makes  s^nse  that  you  wouid 
wtnl  it  to  be  as  clean  as  possibte  from  trie 
tAafL  And  If  yog  are  processing  your  audio. 
InteUigibiilty  becomes  evten  more  of  a  (ac- 
tor as  you  give  sonw  o*  it  up  for  the  added 
IMjnch  of  compresslOft 

ID  rie  of  the  rnofi  common  problems  wi  th 
amateur-statiofi  audio  is  an  excessive  tess 
component,  a  tmu\l  of  both  the  transmitted 
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audto  and  the  audio  response  of  the  receiv- 
er and  ft  s  speaker.  With  n^  Turrwr,  this  was 
A  problem,  so  I  asked  my  contacts  on  13 
meters  to  give  me  an  fK^r^est  rating  of  my 
vo*ce  as  they  heard  it 

"None  fett  that  tt>e  signal  was  too  bassy. 
Some  of  the  stations  thai  I  was  getting  « 
good  signai  into  also  noted  an  interesting 
effect;  they  suggested  that  I  soundeo  simi- 
lar to  other  stations  using  a  lineat — appar 
enity,  ttie  audio  had  the  kind  of  power  nor- 
mally associated  with  a  kirowatt  or  more, 

"Those  comments  are  the  kind  I  like  to 
hear.  Although  the  Heil  cartridge  may  not 
give  you  the  raw  strength  of  a  linear,  it  does 
rectify  one  of  the  more  commonly  over- 
tooked  problems  in  amateur  operating— in- 
leillglbillty.  And  in  many  cases,  it  Is  a  basic 
factor  like  this  that  can  make  or  break  a 
successful  QSO.'' 

For  more  information,  contact  He// 
Sound,  Ltd.,  Heil  Drive,  Marissa  it  6225T; 
(SJ8h2953000.  Reader  Service  numlMf  489. 

Jim  Gray  W1XU 
n  Staff 


AEA'S  MOSCOW  MUFFLERTM 
WOODPECKER  BLANKER 

There  are  few  hams,  Indeed,  who  have 
not  been  annoyed,  enraged,  disappointed, 
frustrated,  and  driven  to  blind  fury  by  the 
Russian  OTH  radar  whose  rat-tattat^at- 
tat  pulses  have  drsrupted  amateur  com^ 
munications  tor  the  past  five  years  or  so. 
The  woodpecker  has  shown  up  on  fre- 
Quer^cies  below  30  MHz  almost  at  random, 
except   that— more  often   than  not— It 
stays  very  close  to  the  MUF  ..and  Ir* 
regularly  charges  frequency  by  hundreds 
ot  kilohertz, .   up  and  down  the  bands 
where  OX  communications  are  the  beat  at 
any  given  time.  We've  all  had  weak  sta- 
tions obMterated  just  as  somettiing  in- 
infesting  was  about  to  be  said,  and  wave 
e«m  lost  rare  ones  now  arvd  then  because 
ot  the  dratted  woodpecker 

From  tim«  to  tin^e,  articles  descritjing 
biankefs  that  pijrport  to  deal  with  these 
pulses  have  appeared  *n  the  ham  litera- 
ture, and  some  of  the  blankers  have  twen 
successfui.  VirtualJy  all  have  been  de- 
signed tof  use  in  a  receiver  only,  and  a  few 
of  them  have  bwfi  deslgrted  tor  onfy  one 
type  of  receiver  circuit.  None  has  been 
available  in  feady-made  form  {as  far  as  the 
writer  knows),  with  the  exception  of  some 
vary  recent  equipment  whose  built-in 
notse  blank^rs  have  incorporated  variable 
pulse  width  and  fefietition-fate  blanking. 
The&e—sometimes— effectively  get  rid  of 
the  noise.  Most  only  reduce  it  from  im* 
possible  to  barely  acceptal>le. 
What  has  beei\  needed  is  a  pulse  blank- 


er thai  will  absolutely  eliminate  the 
piilses.  a  blanker  that  can  be  used  with  a 
transceiver  or  a  recetver,  and  one  (hat  is 
resdity  available  fof  anyone  at  a  reason- 
^le  price.  Until  now,  thai  need  has  mt 
t»e«n  met. 

Al  the  Bojtboro  Hamfest  last  fait.  Ad- 
vanced  Electronic  Applications  showed 
up  with  the  pfotoiype  Moscow  Muff^er'''**^ 
an  affordable  and  easiiy  employed  wood- 
pecker blanker  that  couSd  toe  inserted  into 
the  coaKial  cable  between  rig  and  anteiv 
na.  which  would  wipe  out  the  woodpecker 
with  only  a  few  simple  adjustments,  it  was 
an  instant  success,  not  to  mention  a  mild 
sensation.  The  demo  nsi  rat  ion  allowed 
one  to  knock  Jhe  pulses  down  from  an  S9 
+  20dB  level  to  less  than  about  S2  on  Ihe 
test  receiver. 

Naturally,  It  wasn't  long  after  the  dem- 
onstration that  w©  asked  tor  a  unit  to 
test. ,  .and  II  wasn1  very  long  after  that 
that  the  WB-1C  showed  up  on  our  door- 
step—Ihat  is,  the  doorstep  of  the 
W2NSD/1  hatn  shack.  Goodbye  to  frustra- 
Hon  and  anger;  and  heiio  to  living  with  the 
flusskla"  efforts  todrive  the  West  bonkers. 
Come  to  think  of  It,  I'll  bet  a  few  UAs  don't 
Ilka  It,  either. 

Description 

There  are  two  models  available:  the 
W6-1  and  the  WatC-  Either  one  will  inter- 
face successfully  with  any  communica- 
tions recetv^f  by  placing  the  blanker  be- 
tween  the  antenna  and  the  receiver 
antennalnpul  terminal  Usijally.  this  is 
done  by  means  ot  a  short  length  of  coaxial 
"patch'^  cable  with  PL-259UHF-type  plugs 
ai  each  end  to  mate  with  the  5Q-239 
chassis  connectors. 

The  W&-1C  fftodol.  however,  Is  Intended 
fof  use  wMh  a  trsn^cmver  in  which  the 
output  powef  is  less  ttian  (o/  can  be  re- 
ducwJ  betow}  150  Watts.  No  intemai  modi- 
fications Of  Changes  of  any  kind  are  re- 
Quired  with  either  model  woodpecker 
blanker  but  the  transceiver  mode  J  has  an 
aulomatlc  antenna  relay  that  is  actuated 
by  sensing;  rt  power  in  the  transmission 
line  and  disconnects  the  delicate  circuitry 
from  the  outQoing  rf  during  the  transmit 
cycle. 

The  woodpecker  blanker  lives  In  a  black 
m*  measuring  about  6"  wide  m  S"  deep 
n  2"  high.  An  attractively-screened  front 
panel  contains  an  on-off  tndicatof  ILED) 
plus  an  on-off  power  switch  (you  must  fur- 
nish your  own  source  of  t2  volts  dc  or  buy 
Ihe  available  accessory  ac/dc  converter 
available  from  A£A),  Next  to  the  power 
push-button  Is  a  gain  push-button  that  al- 
lows you  to  select  an  internal  a-dB  ampli- 


fier for  bringing  up  those  weak,  hardto- 
copy  signals.  NeKt  to  that  is  the  blanker 
on/standby  button,  and  neM  to  that  Is  the 
rate-selector  button  offering  a  10-H;  or 
a  t6-Hz  repetition  rate.  Two  knobs  are 
provided  for  varying  pulse  width  and 
pulse  sync. 

On  the  rear  panel,  you'll  see  the  power* 
input  lack,  the  antenna  and  transce/vetf 
{receiver]  connectors,  and  a  ground  ter* 
minal  Afso,  thefe  is  a  carrieroperated- 
relay  adjustment  {COR  AOJ}  shaft  with 
screwdriver  slot.  This  permits  you  to  ad- 
just the  drop-in/drop-out  fefay  timing  so 
thattheantenna  is  disconnected  from  the 
receiver  for  only  as  long  as  necessary  dur^ 
ing  the  transmit/receive  cycle.  The  box 
weighs  atjout  2  pouridS  and  looks  miighty 
nice  sitting  next  to  Ihe  tfansceiver.  Let  s 
see  how  it  works* 

Operation 

WAftmHQf  Oo  not  connect  yQur  rftn*- 
cehmr  Oiitptst  to  the  "antennM" eoitn^ctm; 
com>ect  If.  instesd.  to  ths  "fransceiwf"* 
connecfof.  Doing  otherwise  will  ruin  Itio 
unit  s.nd  void  the  warranty. 

Attef  connecting  the  antenna  to  tht 
antenna  terminal  of  tho  WB-tC  and  a 
patch  cwd  between  ttve  transceiver  termi- 
nal ot  the  WB-1C  and  your  transceiver 
output,  connect  the  12  V*dc  source-  The 
AEA  AOl  wall  adapter  will  furnish  me 
needed  voltage  and  575mA  current 
(cent9r-pin  positivet  Ground  the  terminal 
mertted  ground  to  your  station  ground. 

Turn  on  your  transceiver,  and  Ifit  has  Its 
own  noise  blanker,  make  sufe  that  It  la  off* 
Note  that  no  signal  wiii  reach  your  receiv- 
er until  you  turn  the  power  switch  ON  [If 
you  have  the  wa-t  recalve-of\iy  model  J. 
With  the  WB'tC,  you  will  riear  signals  Im* 
mediately.  You  may  now  select  the  wide- 
band preamplifier,  If  you  like,  to  bring  up 
the  level  of  weak  signais  above  14  MHz  or 
so.  Frankly.  I  did  not  need  the  preamp,  but 
tried  it  anyway,  ri  works... but  more 
abouMhat  later. 

When  the  woodpecker  appears,  de- 
press the  Bl^NKER  button  and  select  the 
10-Hz  rep  rate  with  the  button  next  to  It 
Advance  the  WIDTH  control  to  approx- 
imately the  2  o  clock  position  and  slowly 
tune  the  SYNC  control  knob  until  the 
woodpecker  signal  disappears  or  is  much 
reduced  In  level.  Then,  slowly  reduce  the 
blanking  pulse  width  by  rotating  the  con- 
trol counterclockwise,  and  fine-tune  the 
SYNC  control,  i  found  the  10  o'clock  posl- 
tion  to  be  about  right  for  WIDTH.  Ex- 
cessive width  causes  more  loss  of  signal 
than  necessary. 

Special  Condltlofi 

The  woodpecker  apparently  transmits 
from  a!  least  two  locations;  one  In 
Siberian  Russia  and  the  other  in  European 
Russia.  You  wit  J  find  that  In  most  cases 
you  can  ad|u9t  the  blanking  to  reduce 
pulse  amplitude  by  45  toSO  dB.  tf  It's  less, 
this  coufd  i»  due  io  poor  ad|ustment.  t>ut 
more  Flkely  to  multiple  path  propagation 
where  the  delay  or  phase  lag  causes  your 
SYNC  control  to  lock  on  the  primary 
pulses  bill  r*ot  the  delayed  or  out-of -phase 
one*,  Perhaps  lack  of  synchmniiing 
could  t>e  due  to  both  woodpflckera  jam- 
ming at  once,  rncidentaliy,  the  wood- 
pecket  sometimes  operates  at  a  16- Hi 
fate,  so  it  might  be  wise  to  try  thai  il  yog 
don  t  get  all  the  pulses  at  tO  Hj.  In  my 
case.  I  did  not  need  the  16-Hz  rate,  as 
every  time  I  heard  the  woodpecker  it  wis 
using  it^Hz  pulses. 

Since  I  operate  mostly  CW,  I  was  anx- 
ious  to  find  out  how  much  of  the  incoming 
signal  I  was  going  to  iose  because  of  the 
blanking.  {Remember,  "blanking'  means 
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New  MFJ  VHF  converter  turns  your  synthe- 
sized scanning  Z  meter  handheld  into  a  hot 
Police/Fire/Weather  band  scanner 

144-148  IVIHz  haiidliBlds  receive  Potice/Fire 
on  154-15B  MHz  with  direct  frequency  readout. 
Hear  NQAA  wither,  maritime  co^Ul  plus 
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Mounts  between  handheld  and  rubber  ducky. 
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guarantee. 
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just  ttiat  .11  knocks  oui  a  portion  of  the 
receive  signal  m  lock -step  with  the 
woodpeckef .  You  actually  ate  lislening  \o 
"nothing"  with  each  pufse  biankad  out,) 
Ar  some  Mi^irse  speeds,  parts  oMhe  char- 
meters  are  lost,  but  an  id|ustmerii  or  send- 
ir»9  S0^^  wrti  help  the  tjtankmg  action 
bothers  CW  more  tt%art  phone 

Sometimes  ihe  sjrnchronjring  may  be 
E^ifficult.  If  BO,  try  changing  ihe  age  con* 
trol  of  your  receivef  from  slow  to  last,  or 
vice  versa.  II  Ihal  doesn't  liefp,  turn  the 
blanker  OFF  and  OH  again  quickly. 

Olh«r  Cofnm«nts 

I  have  a  widetmnif^  tow-^,  mulliband 
vertical  antentia  system  that  allows  me  to 
operate  on  ihe  ham  ban^s  of  10,  }5,  20, 
and  40  meters.  When  ( tried  Ihla  anrenna 
with  the  preampitf^er  ON,  I  was  assaulted 


by  commercial  signals  fnpm  scHne  ath«r 
bariKl— possibly  forty  meters  ^wh^n  lis^ 
tuning  to  the  20-me1er  band.  This  was  the 
result  of  some  signal  being  picked  up  and 
amplified  by  the  WS  10  preamplifier.  It 
ilisapp€ar«d  when  \  switched  oft  the^  pre- 
amp.  If  ai'so  cjisappear^d  when  I  ctiangned 
to  a  'Single- band  antenna  of  when  I  tuned 
on  anoiher  band 

I  was  worried  about  ^U&  problem,  so  I 
called  Mike  Lamb  at  AEA  He  said  Ihai  he 
had  anotner  report  ot  a  simitar  problem, 
and  found  it  was  due  lo  the  presence  of  a 
v«fy  strong  local  FM  station  clofte  to  the 
QTH  of  the  person  wtvo  corriplained  This 
also  tyrneit  out  to  be  tne  case  in  my  QTH. 
Mike's  suggestion  of  a  low-pass  liiler  be- 
tween the  antenna  and  Ihe  WB-iC  solved 
the  problemi  by  trapping  out  the  hlgftlevel 
energy  In  the  BB^lOS^MNz  region  ttnat  was 


mixing  wJtti  desired  signals,  and  amplllled 
by  the  on-tx>ard  preamp. 

it  turns  out  that  I  don't  have  the  problem 
now  becaus«9  the  addition  of  the  iow-pass 
mtef  solved  tt.  If  necessary,  I  could  have 
lumed  tne  preampOFF  and  solved  It,  too, 
bMt  I  did  want  to  be  able  to  boost  low-lewel 
signals  on  rare  occasions. 

Ttie  use  of  an  antenna  luned  lo  the 
bancf  you  are  on  and  no  other  band  also 
will  reduce  Ihe  problem  greatly  However. 
spoTFous  response  is  likely  lo  be  a  prob- 
lem only  in  those  rare  ceses  wher^  you 
Have  a  suoog.  local.  inieHefing  signaj 
from  a  commerctal  station  and  cfioose  lo 
use  ttie  preamp  without  usmg  a  tow-pass 
iMter  in  the  circuit. 

The  Blanker  Bnd  Vou 

Will  you  like  Jl  or  hate  It?  If  you  suffer 


(rcim  irte  ravages  of  the  wlTd  woodpecker, 
you  are  likely  to  Idvt  11.  You  will  notetttat  it 
takes  some  ^dfustment  to  make  it  worl^ 
properly,  and— like  everything  el&e— ex- 
perience and  praclica  pay  off^  I  can't 
foresee  anyooo  who  will  ha|«  H.  In  the 
case  of  someone  who  never  aptrnXe^ 
where  the  woodpecker  rs  found,  .he 
won't  need  the  WB-1  or  WB~1C  anyway 
(lucky  soul),  For  the  resi  of  us  poor,  suffer- 
ing hams,  the  AEA  Moscow  Muffler  ts 
nothing  short  of  a  boon  and  a  del  Ight.  The 
WQ-10  is  worth  every  penny  oMhe  Si  49.95 
price  JS129.95  for  the  WB-1),  and— best  ol 
all--it  will  kill  the  woodf^cksf  DCAD^The 
AC-I  i»  114.95.  Fijrmofe  information,  con- 
tact Aiffsnced  Eie^tromc  Af>pftcstton^ 
Bom  C216(K  Lynnwood  WA  98035  Reader 
Sen/ Ice  number  490, 

Jim  Gray  W1XU 
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ly/IICROWAVE 

ATV  TRANSMITTER 

2.3  To  2.45  GHZ.     75  MW.  input 
Input  video  from  camera  or  computer 

FACTORY   DIRECT  $39.95 

GIZMO  ELECTRONICS 


1^229 


Box  164         Radlev,  KS  66768 
(316)  724-6505 

Free  Shipping  m  U.S.  Kansas  residents  3%  sales  tax 


"KEEP  IN  TUNE  WITH  THE  WORLD 


Jf 


TECHNICAL  ASSfSr 
TANCE  BY  FCC.  LI- 
CENSED TECHNi- 
CIANS  USING  THE 
FINEST  TEST  & 
ALIGNMENT 
EQUfPMENT 
AVAILABLE: 


'•PRODUCTS  AVAILABLE: 

•  OSK  ktying 

*VOX 

•Power  supplies— [memory  ke«p  liN^j 

*Ai(  atiow  circuits  tor  solid  itaU  equ^pnivnt 
mifiuf  ftctuf#d  by  ^159 


OCDfs/'Ws^-'^^LJf^ic::  .^^^nOf^S 


*r«palri 
•ilignme^ti 

•  mod!  t^«t  Ions 

*|n»tJll.1io«  or  OMStom  circtitts  '^^  '^''*°^"»  *'  ^"-"^-  W^^*'  "^^ 

(SI 7)  627  2650  (6  am- 5  pm)        G«tt  nbce 
(517)  €27^2879  (6-10  pm}     (est) 


A'#^#**'*##*#*#^^###^####«#*^#il^##*##*##*^^*##*ib^###**#««##^^#«^#^«#*^####^##«*#*^#*-fr#* 


VARIABLE      DOWN  CONVERTER 


2300     MHz 


ANTENNA  KIT 


SZ  WASHERS 
31  SPACERS 
MOUNTING  BRACKET 
6"  RG  174  COAX 
T  CONNECTOR         •   35"  ROD 
6W  K  4'*  P^VC.  PIPE 
2  DRILLED  END  CAPS  •  HARDWARE 


POWER  SUPPLY 

KIT 


POWER  TRANSFORMER 
COURSE  TUNE  POT. 
FINE  TUNE  POT. 
3  T' CONNECTORS 
RESISTORS  &  CAPS 
LED  WITH  HOLDER 
TERMINAL  STRIP 

WOOD  GRAIN  CABINET  WITH   SILK 
SCREENED  ftofit  and  back  $ia.95  Extra 

BUILT  POWER  SUPPLY I34J5 


P,C,  BOARD 

RF  CHOKE 

KNOB 

WIRE 

2  SWITCHES 

4  DIODES 

LM  317  REG. 


We  will  tun€  conver- 
ter board  tor  $12.50 

trouble  shoot 

arid  7  ^H 

tfoubte  shoot 
power  supply.. $12:50 


Cornplete 

Down  Converter 

System 

INCLUDES 

ANTINNA  KIT 

POWER  SUPPLY  KIT 

COf^VERTER  KIT 

SPECIAL  $49.95 


QUANTITY 

DISCOUNTS 

Any  Price  in  Adv, 

10  pel  12%  oti 

25  pes.  1&%  off 

SO  pea  25%  off 

100  pes.  30%  off 

J  000  pes  3S%  off 

Ho  M«img  for 


PARTS 

Converter  P.O.  Boarid 
Plated  through  holes 
for  stability ....  $4.95 
Power  Supply 

RC  Board J! .95 

MRF  901 2.00 

NE02I35  4.95 

2835  Diodes .95 

.001  Chip 

Caps 10/3-95 

Choke  Set  of  4 L95 

LM  317  Regulator  1.25 
*F  Connectors 

Wall  Transformer 
12  VAC  700  MA. ..4.95 

BALUN 
75  to  300  ohm L95 

BALUN 

for  rabbit  ears.,,. 2,95 

*RG  59/ U  COAX 

WITH  CONNECTORS 

FACTORY  MADE 
100  Fr  tn  50 

50  Ft  9.50 

25  Ft.  5  75 

1    Ft  ?  Sf> 


CONVERTER 

KIT 


s 


P.C  BOARD  PRE^DRILLED 
SOLDER  PLATED  WITH 
PLATED  THROUGH  HOLES 
FOR  A  MORE  STABLE  PIC- 
TURE. M^c^ '* 

2  HP  2835  Diodes 

6  .001  Chip  Caps. 

9  Resistors 

4  Prewound  chokes 

1  Electrolytic  Cap. 

1  Pre  Made  Probe 


•  WIREO  P.C.  BOARD  TEST- 
ED, READY  TO  CONNECT  TO 
CAN  WITH  PROBE  &  CABLE 
CONNECTOR    ATTACHED, 
$24.95 


We  WflTI  ftccept  (tIapliHDnft  ord«r«  lor  VltA  li  Masltrciril 

No  C.O.D.  Ordars 

TO  ORDER  CALL  JJJJIillSS 

C«Htipl«t»  kit  wQighs  10  tba.  Pl«««0  ftdd  stjlllcl4nt  posligs 

6254  LaPas  Trail 
Indiana  polls,  tndlana  46268 


ELECTROniC 
RAinBOUl 
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When  it  comes  to 

QSL's 


it  s  the 

ONLY  BOOK! 

US  or  Foreign  Listings 


1983 


Here  ttiey  ate  I  The  latest  edftrons  of  the 
world-fanious  Radio  Amateur  Callt>ook 
are  available  now.  The  U.S.  edition 
features  over  400.000  listings,  with  cn/er 
75,000  changes  from  last  year.  The 
Foreign  edition  tias  over  370,000  tlstings, 
over  50,000  chan^^.  Each  book  llsu  calls 
end  the  address  information  you  need  to 
send  QSLls.  Special  features  Include  call 
changes,  census  of  amateur  licenses, 
worid'Wide  Q5L  bureaus »  prefixes  of  trie 
worlds  inter  nations  I  postal  rates ,  and 
much  more.  Place  you  order  for  the  nev*^ 
1983  Radio  Amateur  Callbooks<  available 
now. 


Each     Stiipfimg 

Tolal 

DFwiign 

Order  both 
$41.95  Inclu 

$19.95     $3,05 

SIS. 95     $3.05 

books  at  the  same 
ding  shipping. 

$23.00 
$22.00 
time  lor 

Order  from  your  dealer  or  directly  from 
the  publisher.  All  direct  orders  add  shipping 
cbarge.  Forei9n  residents  add  $4.55  for 
shipping,  iltinois  residents  add  5%  sales  tax. 

SPECIAL  OFFER! 

Amateur  Redio 

Emblem  Patch 

only  $2.50  postpaid 

Pegasus  on  blue  field,  red  lettering.  3"  wide 
X  3''  high.  Great  on  Jackets  and  caps. 


OBDER  TODAY! 


j^6l 


RADtQ  AIMATEUH  III  I 

callbaok 


Dept.      B 


INC. 


925  Sherwood  Drive 

L^ke  Bluff,  IL  60044,  USA 


ENJOY 

COMFORTABLE 

LISTENING 


PSK-1  POWER  SPEAKER 

Now    ydLi    can    enjov    plenty    of    trans-      a 
'ceiver  aucJio  wlthoui  having  io  turn  your  ^ind-Jield     • 
volurraB  contral  up  so  far  it  goes  mto  distoniDn  The 
PSK'1  Isatures  a  pcwertul  2f4  w«tt  tmJipuU  ^  dbl 
audio  aitrpttf^ef  Ihet  witi  fnterfaee  wtth  vrrtyaiiy  any 
c^iniTiunic^stic^    reccivBr    spe^lier    output    i^ck 
Expef^ef^ce  tiie  lunury  ot  distortion -free  room  riirinig 
audio  from  your  hiind-heid^  transcewer  even  iii  a 
nojsy  mobile  envSronment  ^^ 

The  P5K-1  Is  noused  in  an  attriictlve  case  tt^at^^ 
%vould  elso  decorjitfl  any  base  stalion.  Power  can  be 
obteifHHl  fromi  any  12  VDC  source  capabT*  of 

Prices  and  Specificaiions  sutifect  to  chai 
without  notice  or  obliqation. 

ADVANCED  ELECTRONIC 
APPLICATIONS,  INC. 

RO   BoK  Cr2160, 
Lynn  wood,  WA  98036 
(206)  7?5'7373     ^40 
TelaK-  152571  AEA  INTL 

^L  ^S  ^L  Brings  you  the 


Brea^irough! 


DISTRIBUTOR 
WANTED 


A  major  overseas  manufacturer 
of  amateur  radio  equipment  is 
looking  for  a  new  distributor  to 
handle  U.S.  sales.  This  would 
involve  setting  up  sales  offices, 
servicing,  warehousing  and 
marketing  organizations.  E^i- 
mated  sales  about  $10,000,000 
the  first  year.  Please  reply  with 
serious  business  plan,  pr{X)f  of 
financial  capabilit>\ 


BOXX, 
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MFJ  DUMMY 
LOADS 

Tune  up  fast  into  50 
ohm  resistive  load. 
Extend  life  of  finals. 


/rf7    "EfiS* 


? 


IncltidBs 

high  quality 

transformer 

oil. 


$ 


34 


95 


New  MFJ-250  VERSALOAD  Kilowatt  Dummy 
Load  lets  yoy  tune  up  fast.  Extends  life  of  trans- 
mitter finals.  Reduces  on -the -air  GRM. 

Run  t  KW  CW  or  2  KW  PEP  for  10  minutes,  Vi 
KW  CW  or  1  KW  PEP  for  20  minutes.  Continous 
duty  with  200  watts  CW  or  400  watts  PEP.  Com* 
pfete  witti  derating  curve. 

Quality  50  ohm  non-inductive  resistor. 

Oil  cooled.  Includes  high  quality,  industrial 
grade  transformer  oil  (contains  no  PCB), 

Lew  VSWR  to  400  MHz:  Under  1.2:1^  0-30 
MHz.  1.5:1.  30^300  MHz.  2:1,  30(M00  MHz, 

Ideal  for  testing  HF  and  VHP  transmitters. 

$0-2^  coax  connector.  Vented  for  safety. 
Removable  vent  cap.  Has  carrying  liandle. 
7-1/2  in.  high,  6-5/8  in.  diameter. 

MFJ  "Dry"  300  W  and 
1  KW  Dummy  Loads. 


MFJ-ZfiO 


Air  tooteft^  non-inductive  50  otim  resistor  \n 

perforated  metal  h&ysing  with  SO-239  connect- 
ors Full  load  tor  30  seconds,  derating  curves  10 
5  minutes.  MFJ-2fiO  (300  W).  SWfl:  1.1:1  to  30 
MHz.  1.5:1  fDr  30-160  MHz.  ZV^^it^'MJ  in. 
MFJ^262  (1  KW),  SWR  1.5:1  for  30  MHz. 
3x3x13  inches. 


MFJ    HF    SWR/Wattmeter 


MFi416 


New  1\AFJ-fl1G  low  cost  HF  SWH/Wattmeter  for 

1,8  to  30  MHz  range.  Torodlal  current  picicup 
gives  uniform  sensitivity  over  entire  Hf  fre- 
queocy.  Btad  SWR,  forward  and  reflected  power 
in  2  ranges  (30  and  300  watts)  on  two  color  scale. 
SQ-239  coax  connectors.  4-1/2x2-3/8x2-7/8  in. 

Order  from  MFJ  and  try  It.  If  not  delighted, 
return  it  within  30 days  for  refund  (less  shipping). 

Oni  year  unconditional  guirintoo. 

Ori^sr  today.  Call  TOLL  FREE  aOO^f7'im, 
Charge  ViSA.MC   Of  mail  check,  money  order. 

Writi  fof  fno  catalog  ^  25 1 


CALL  TOLL  FREE  ...    600-647  ISOO 


601-323  5869  In  MS,  outside  cortinenlal  USA. 

Uie  I  ENTERPRISES, 

lyifj  INCORPORATED 

Box  494,  Mississippi  State.  MS  39762 


^ 


n 
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NEW  PRODUCTS 


SLINKY  DIPOLE 
TUNING  CHART 

Tlie  Blocksburg  Group  tias  ar^nounced 
Itiai  II  has  the  informatJon  nec&ssary  for 
luning  up  the  Slinky  Dipole  on  Ihe  new 
tO^MHz  band.  The  ant^na  nc^ds  no  al- 
tactimentft  for  u^  on  thhs  frequsftGir,  but  il 
fSoes  fequir^  an  addltionial  tuning  chaft. 

The  company  Is  offering  Ihie  cfiait  fr€« 
of  charge  lo  all  SHnky  DIpofe  ownars,  re- 
gardless of  when  or  from  whom  they 
boij^ht  the  ar^lenna.  Slinky  Dipole  owners 
stKiyld  sand  a  farge  (flOt,  stampofS,  ad- 
dressed  envelope  lo  The  Blachsburo 
Gfoiip  to  receive  the  information.  If  writ* 
I  no  Jrom  overseas,  you  need  only  send 
your  name,  address,  and  two  iRCs 

foi  rriore  jf^ format iori,  contact  The 
Bfa^sburg  Group,  Inc.  PQ  Sox  24Z 
Btsckstiurg  VA  24060;  f703ff6l*^m 
Reader  Service  number  477. 


COM  RAD^S  DDRR 
WITH  RANGE  EXTENDER 

A  unique  accessory  called  the  Range 
Extender  now  offered  by  Com  Rad  Indus- 
tries can  be  added  to  tfieir  very  successful 
DDRR  two-n>et^  anienna  fa  DDRR  and 
Rarige  Exiefidef  combination  Is  at s<)  avail* 
at9ie  for  220  MHz)  The  Range  Extender  ts  a 
tapered  sialniess  steel  wn»p  and  n^ouni- 
tng  base  that  can  be  attached  to  the  end 
of  the  rfng  element  of  Ihe  DORf^-  The 
uniqLie  feature  is  that  the  DDRR  can  be 
used  alone  or  with  the  Range  Es( lender 
without  reiuninf ,  The  transceiver  sees  no 
change  In  load.  The  use  of  Ihe  Range  Ex- 


C&m -Raid's  ODf^B  wtm  RMnge  Fttendef. 
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tender  fk>es  not  Jn  any  way,  detract  trom 
tJ>e  DDRR 'a  ability  to  re|ect  lntefmo<l. 

Tunirig  is  accomplished  simply  by  ad- 
|usilr>g  the  staini ess-steel  capacity  dJsc's 
height  above  its  ground  plane  by  turning 
the  threaded  stud  attached  to  the  disc  and 
tightening  Ihe  wing  nut.  The  disc  system 
suppl«fT?ents  the  bronze  strap  thai  was 
formally  used  and  reduces  the  heighi  of 
l:he  antenna  anothef  two  Inches  from  Its 
already  extremely  low  profile.  Owners  of 
Com-Rad's  DOflR  antennas  with  bronze 
tunirvg  ^iraps  may  return  ihelr  units  to  ttie 
faclory  for  cortvefsion  to  ttw  disc  tuning 
system  at  a  minimal  cost.  For  more  infor- 
mation, contact  Com-R^d  }ffdustrhs  1635 
W6&t  Riv&t  Parkf^a^.  Grand  f stand  NV 
U072:  (7 W^  773-1445.  Header  Service 
numt>ec  476. 

SATELLITE-TRACKINQ 

PACKAGE 

Computaf  Applications  has  announced 
Pathfinctef  11.  the  new  multi-option  satel- 
IHe-tracking  package  for  Apple  comput- 
ers, Path  tender  II  has  beer>  design ed  I o  op- 
erate with  a  minimum  of  user'Suppiied  fn- 
fomtation 

Ttiis  progtam  will  track  «ny  circu(ar-or- 
bit  satellite  trom  anyvrfiere  in  ttie  worfd. 
Tracking  ts  conducted  ^n  real  time,  and 
the  path  may  be  mapped  on  either  a  world 
or  US  map,  using  high-resolution  graph- 
ics. Maps  and  tables  of  data  may  be  print* 
ed  on  th*  Epson  MX^  prinlw. 

Pathftnffer  II  comes  complete  with  sai- 
elltle-tracKing  intormaHon  for  OSCAR  8. 
NOAA  6  and  7.  and  Ihe  RS  seteiiite  series 
3-8  already  on  disk  Information  for  other 
satellites  may  tte  added  lo  the  program's 
data  base, 

fn  addittOfi  lo  predicting  futufe  Orbits 
and  refereni^e  orbits,  the  program  will 
compute  and  present  a  summary  of  or- 
bital characteristics,  using  an  exclu- 
sive, high-speed,  accurate  prediction 
algorithm. 

For  additional  mformation,  contact 
Compufer  AppUcalions,  362B  A  Court,  Ox- 
nard  CA  93033.  Readef  Service  number 
466, 

MCO  01  REPEATER 
CONTROLLER 

Micro  Concepts  and  Design  Company 
has  f eteasad  lis  MCD  01  Repeater  Control- 
ier,  which  provides  the  t»9t  quaJity  in  re- 
peater control  using  tti<e higfiest  technolo- 
gy available  for  controtler  application. 

The  f^CD  01  utilizes  a  Motorola  MC 
66705  microprocessor  as  ihe  heaM  of 
the  unit,  combined  with  the  fatesl  in 
programming  techniques.  The  MC  €8705 
corttains  2K  of  EPROM  and  1 12  bits  of  us- 
able RAM,  The  stored  program  is  protect- 
ed In  ROM  against  toss  due  to  power  fail- 
ures. With  this  com bi natron,  a  highly  rail- 
Abie  and  easy-to^mainiairi  control  I ef  can 
provide  a  repeater  with  sophisticated  con- 
trol techniques  never  before  seen  at  a 
modest  cost , 

A  slnglechlp  ITT  3201  DTMF  decoder  Is 
used  to  decode  alt  t6  touchtones^^  used 
in  repealer  operation.  This  gives  It^  re- 
peat ei  owner  the  capabitity  to  use  any  or 
all  of  the  16  DTMF  tones.  The  chip  con- 
tains both  high  and  low  filtering  to  prevent 
raising. 

Ottier  features  Include  4  repeater  ac- 
cess mode?  (carrlef.  touchtorKe,  toucfi- 


Tf\B  MCD  Q1  R^p^stGF  Cortrrolf^ 


tone  or  PL  and  PL  onty)  and  3  aulopatch/ 
autodial  access  modes.  The  auto  patch 
feature  includes  txjth  touchione  and  rota- 
ry dial  capability  You  may  use  any  nurrt- 
t>er  of  digits  tor  any  control  or  access 
command,  and  tetephone  line  or  auKliiary 
receiver  inputs  may  be  used  for  conLrot 
purposes  without  disturbing  normal  re^ 
peater  operation.  The  functions  may  be 
disabled  Together  or  separately 

A  programmable  subaudlbie  tone  en- 
coder/decoder with  32  tone  capability  is 
included  in  the  control  unit.  The  encoder^ 
decoder  contains  the  necessary  audio  ii\* 
Ee^  for  the  tones. 

The  primary  design  concept  In  the  MCD 
Di  Is  to  provide  needed  and  practical  fea- 
tures with  complete  operator  control  and 
easy -to-main  tain  circuitry.  AH  compo- 
nents used  in  thecontfollef  e/e  easy  to  ob- 
tain, and  tfiey  have  been  mounted  on  a 
high-quality  doubte-$ided  PC  board  with  a 
22-pin  edge  connector. 

The  MCO  01 's  compact  size,  high-quaiE- 
ty  components,  and  fine  technology  make 
II  a  perfect  repeater  control^  lor  the  dis- 
criminating repeater  owner /operator. 

For  further  in  format  mn.  contact  kitcra 
Concgpts  and  Design  Co.,  PO  Box  J 9786, 
Orisnda  FL  32614:  (305^29e'3026.  Reader 
Service  number  487. 


MFJ4220  RTTY/CW 
COMPUTER  INTERFACE 

The  new  MFJ-t  220  RTTY/CW  Computer 
Interface  is  a  term  in  at  unit  thai  provides 
TTUCMOS  and  RS-232  levets  for  comput- 
er interfacing 

Unfike  phase-locked-loop  demodula- 
tors, this  is  an  optimum  destgn  using  indi- 
vidually-tuned active  bandpass  fiHerS.  II 
has  separate  mark  and  space  channel  fil- 
ters, a  CW  tiller,  and  a  post  detection  low- 
pass  falter  for  excel  lent  wealt- signal  and 
high-interface  RTTY/CW  perlormance. 

n  takes  received  RTTYCW  audio  from 
your  transceiver,  der^odulates  it.  arnf  pro- 
vides TTUCMOS  and  RS'232  levels  (or  in- 
terfacing wllti  nearly  any  computer.  A  pro- 


gram (not  tnctuded)  is  used  to  provide 
RTTY^CW  text, 

For  RTTY  trofismtssion.  your  computer 
drives  the  AFSK  generator  to  provide  FSK  , 
trar^smission  using  the  microphone  or 
phone-patch  input  of  youf  SSB  transmit- ' 
ler,  or  il  can  oirectiy  key  the  FSK  input  of  ! 
your  transmitter. 

For  CW  Iransmissipni  your  computer 
drives  the  high-voltage  keying  currents  of 
the  MFJ-1220  which  then  provides  grid- 
block  or  direct  keying  for  your  transmitter. 

The  RTTY/CW  Interface  transmits  and 
receives  $l<  standaitt  RTTY  ^iftsof  170, 
425,  and  ESO  Hz  lo  cover  ail  amateur,  com- 
mercial, and  military  traffic  to  over  100 
wpm.  It  uses  the  standard  spac^e  tone  pf 
2125  Hz  and  mark  tones  of  2295, 2250,  and 
2975  Hz 

Meter^  mark,  and  space  L£Ds  aid  in  pre- 
cision tuning.  The  mark  and  tpice  LEDs 
also  indicate  mark  and  spac^  transmis 
Slons.  A  normal/reverse  switch  reverses 
the  poFarltv  ol  the  mark  and  spac$  for  re- 
ceiving. A  CW  transmit  LED  provides  visu- 
al indlcatfon  ol  CW  iransmission  A^er^- 
Irve  autostart  feature  keeps  noise fmm  ac- 
tivatirtg  ttve  computer  or  printer  wfien 
there  Is  no  RTTY  signal. 

The  MFJ1220  operates  on  t2  V  dc  or 
110  V  ac  with  an  optional  adapter, 
the  MFJ-1312.  The  cabinet  ts  eggshell 
white  with  walnut  grain  and  top.  it  mea- 
sures 10  X  2  ?<  5  inches. 

MFJ  provides  a  3D-ciay  money^back  Irinl 
period-  H  you  are  not  ^atiafie<f,  you  may  re^ 
him  It  within  30  days  for  a  full  rafund  I  less 
shippling}.  MFJ  also  proviiies  a  one-year 
unoondirtonal  guarantee. 

For  additional  information,  contact 
MfJ  BnterpriseB,  inc.,  921  ipuisviffe 
RGad,  Starkvttie  MS  39759:  (SQ0^647-J&fO; 
fleafer  Service  number  472. 


YAESU  HF  TRANSCEIVERS 

Yaesu  Electronics  Corporatfon  has  ani 
nounced  two  additions  to  its  ime  ol  HF 
transcervets. 

The  FT-980  Is  a  full-featured  IfiO^lO^fie* 


MFJ-1220  RTTYfCW  Computm  tnteftace 
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MILITARY  SURPLUS 


A 


Super  high  prices.  Any  quantity,  any  condition. 
RT-976/PRC-75     RT-976A/PRC-75 
RT-865D/PRC-66  UHF-225  to  400  MH 

SPACE  ELECTRONICS 

Call  Ray,  K2BBC.  or  Jack.  WA2KTX 
Call  collect:  201-440-8787    ^ib? 


Custom  Maiting  Lists  on  Labetst 

Amateur  Radio  Operator  NAMES 

Custom  hsls  tomptled  to  your  specificationis 
— G«&graphic  bj^  2lP  and/of  Statft;  by  Agt  or 
Binhdftl«;  by  Licence  H^um  or  Expiration 
Dftte^on  Jab&ls  of  your  choice. 

Total  Lril:  41 1 ,000     Priet:  $25/Thouaand 
Call  2Q3:  43B-3433  for  more  Information 
Buckmatter  Publbfiing     »^  226 

?0  Florida  Hill  Ha  ,  Ridg^lVei^,  CT  06877 


SYNTHESIZED 

SIGNAL  GENERATOR 


MADE  IN 


MODEL 

SGIOOO 

S349J5 

pluliNpping 


•  Covers  too  to  185  MHe  in  1  kHr  $teps  with  tfiumt)- 
wheel  dial  •  Accuracy  1  pan  per  10  mini  on  ai  all  fre- 
quencies •  Internal  FM  adjystable  rrom  0  lo  100  KHz 
al  a  1  kHz  rate  •  Spurs  and  noise  at  least  60  dB  be- 
low ^rrier  •  RF  output  adjustable  from  5-500  mv  at 
30  ofrims  •  Operates  on  12  Vdc  @  1/2  Arrrp  •  Avail- 
able for  immediaie  delivery  *  S34S-95  plus  shipping 

•  Add-on  Accessories  avalfabls  to  extend  freq. 
range,  add  infinite  resolution,  I'oiceand  sub -audible 
tones,  AM,  precision  120  dB  calibrated  attenualDr 

•  Carl  for  detaiis  •  Dealers  wanted  worldwide 


VANGUARD  LABS 

1MI-23  Jamaica  Ava.,  Holltt,  NY  11423 
PhcK>a:(2t2)4SS'£720 


-^311 


eOHTAGT-BO... 


RTTY  ycuM  T  ftS-BO  with  CONTACT  SO  MARK  ^1  tor   190^1 

TRS-aO,  MOO  HI  INTERFACE  flrrduded  Wllh  Sy*tim) 
O^ves  keyboafd  STATJOM  CONTROL  and  connecis  with 
IfwrrVTUoT   y<oijr  ciioic«. 
4  No  ctfwf  flQtj^fjfTWfif  noodid  for  CW  npflfathK^ 

Caft»«ttB  4  Dl«k  Ffla1urtt»: 

•  BAUDOT,  ASCH  &  MOHS£,  .  . 

•  CW  RX  spHd  AUTOBVNC  &  unlqiw  FIST^IXER. , , 

•  TRI  SPLrT  screen  (um»  sell  HIS  way). . . 

•  ynlrmitQd  '  STORED  MSG  ^izsss.  . 

•  Auromgrtic  DYWAJWWC  SUFFER  ALLOCATION . . . 

•  Ljvo  HAROCOPY  plus  othef  Une-pdnting. , , 

•  AUTO-ID,  TIME/DATED  trarttmisslon*. . . 

•  On  screen  '  OSCtLLSCOPE",  CLOCK.  COUNTERS. , . 

•  Untque  EDITOR,  CLOCK EO-KEYJNG.  NAME-KNE.  . . 
^A^/TO-D^DDL£,K/S  ROLLOVER  REPEATlNq  KEYS. . . 

•  Fast  CASSti  It  lO  sffd  mafiy  omw  features. . . 

AddiiJoniJ  OJ>tl(  Fwitun*: 

»  T*fo  way  message  SELCALL  A  "PERSONAL  MSO"     . 

•  AUT&MONItor  frequency  ictlvlty  Id  dJ«k . .  , 

•  SAVE,  LOAD.  KILL  A  DIR  pFus  other  l;0. . , 

INTROEKICf  OHY  SPEOAL 

OfSK  VERSION 

CASSETTE  VEflSlON 

CASSETTE,  later  upgrade  \q  DtSK 


■    V    m    h-  «<  •§■   i 


«t»^00 

tao.oD 


Qu#ran1«ed-4nclude  AmatQur  QALLSIGN- POSTPAID 


AOVAL 
407CaiikV*Ho«J    i^tSO' 

QA  3£^2a    T«<«filwillV    fi&q  M0^314 


AZDEN  PCS-4000 

2  METER  TRANSCEIVER 

AND  PCS-300  2M  TALKIE 

Well  Beat  Any  Price  in  This  Issue 

10  AMP  Regulated  Supply 
10  AMP  Continuous  $52. 


k 


Service  Manuals 


■249 


PCS  4000       300-3000 


$992 


$525  EACH 


Order  24  hours  a  day  (21 5)  884  601 0 
FREE  UPS         N.P.S.  Inc.       WA3IFQ 

1138  BOXWOOD  RD    JENKINTOWN  PA  19046 


f 


SWR  and  POWER  METER 

DPM-T 


MACA\XA5  DPM-I  SWR/Power  Meter  has  a 

frequency  range  of  1.8  to  150  MHz  and  a 

power  range  of  0-20.  200  and  fOOOW  \r\ 

Three  ranges.  The  DPM-f  5  corrrpacL 

ffgtrtweight  and  measures  SWR  and  power 

simultaneously,  only  £44.95.  Freight  Prepaid 

Anywhefe  *n  U.S.  Order  by  [elephone 

or  mail: 


A/IACAW 


ELECTRONICS  INC. 

5355  Avenida  Encinas  •  Dept  B 
Carlsbaa  CA  92008  •  (619)  438-2326 


*^236 


S9C  U$r  ot  AdYertf&tfS  on  fiMge  1t4 
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The  Yaesti  FT9B0  Hf  transceivef. 


The  HC-200  sniertna  tuntfr  from  Encomm. 


ter  transceiver  which  also  includes  a  gen- 
era E-covarage  raceiver  ^ectbn.  Providing 
^  nominal  IOC  W^tts  rf  output  from  a  low- 
dis^tortlpn^htgh-voitage  Mnal  annplifiar.  the 
FT-960  i5  set  up  tor  full  OSK  witfi  silent 
•olit^'Stal^e  twitching  I^e  receivef  sec- 
lion  IS  dasigried  for  wide  dynamic  range 
and  versatility  (n  flfter  selection.  An  audio 
peak  filter.  M  notch  liltef,  variable  palsa* 
width  noise  mar\kar,  variable  t-i  band- 
width With  i-(  shift  (passband  tuning),  and 
an  audJo  shaping  control  round  out  the  re- 
ceiver leatur«s.  The  FT-980  la  controlled 
by  an  S-bIt  rntcroprocessor  wfvich  allows 
storage  ot  f  reQuer^cy  and  mode  ^nto  rrvems 
Dry  wftile  aiso  aiHowmg  the  programmmg 
of  sybband  limits  for  Novice-,  Techno 
clan-.  General',  or  Advanced -class  opera- 
tors. Direct  keyboard  entry  of  frequencies 
provides  instant  OSY  wittiout  the  nee<J  to 
rotate  the  main  tuning  dial. 

The  FT-r?  IS  an  extremely  compi^ct  HF 
t  ran  reiver  for  active  moblfe  or  space- 
conscious  operators.  Uttffzmg  computer- 
aided  design  and  automated  insertion 
techniques,  the  FT- 77  represents  a  new 
advartce  In  manufaciuring  efiictency  and 
f0li ability ,  Equipped  tor  SSBand  CWoper- 
at  I  on  (FM  opfionail),  tfie  FT- 7  7  incfiides 
digital  tretjuency  display,  Q\N  wide/riar- 
fow  selection,  seleciabie  age.  BIT,  and  a 
highly  effective  rvoi^^  t>lanKer. 

A  full  line  of  accessories  Is  available  for 
both  the  FT  980  and  the  FT-?7.  For  further 
Informatfon.  contact  Yaesu  Eteciromcs 
Coup,  PO  Bgk  49.  P&mmovrJt  CA  9072X 
Header  Service  number  480, 

SATELLITE  STEREO 
PROCESSOR 

A  new  satellite  ^ter^o-procassing  com- 
ponent from  Channst  Master  now  gives 
home  TVRO  users  I  he  capability  of  full 
stereo  enjoyment  of  auxiliary  audio  ser- 
vices earned  on  the  "birds." 

The  mult^rrKKte  st^r^a  pfooessor,  mod- 
el 0140.  lakes  audio  suibcarrier  si^gnals 
from  the  satellite  receiver  and  decoder 
them  for  use  with  an  ordinary  home  stereo 
receiver  system.  It  will  also  allow  monau- 
ral aud^o  subcsrriers  io  tie  heard  through 
ni-ti  speakers  for  added  enfoyment  ol  sat- 
ellite video  programmlng. 


Decodlng  of  separate,  multiples,  or  n^a- 
triM  stereo  is  accomp  fished  via  Iron  I -pan- 
eL  push-button  selectors.  Two  Indepen^ 
dent  tuni^ng  controls  are  provided  for  se- 
lecting the  subcarnef  channel  desired  in 
the  range  of  5.5  MHz  to  8^0  MHz.  A  select- 
able I-!  filter  allows  recept^on  of  high-fldel- 
Ity  programming  with  low  distortion. 

For  easy  tuning  of  favorite  dtatfons, 
fouf  independently  preset  positions  may 
be  selected  using  the  PROGRAM  switch. 
Popular  subcarrler  frequencies  have  been 
preprogram  meet  at  the  factory  on  all  four 
of  these  positions  The  TUh<F  position  on 
this  switch  allows  the  select  ion  of  alter- 
nate subcarrters 

The  sleek  styling  of  the  Model  6140  Sat- 
ellite Stereo  Processor  has  been  designed 
to  match  the  look  for  the  Industry-ac- 
claimed Channel  Master  satellite  receiv- 
er. For  more  mform  at  ion,  contact  Chanfi^i 
Masttr  Divmton  of  Avfiet,  inc..  Etiertvttii^ 
NY  72428:  {974}  64  7-5000  Reader  Service 
number  484. 

ANTENNA  TUNERS 

Encomm,  Inc.,  has  an  flounced  two  an- 
tenna tuners  from  Tokyo  Hy^Power  Labs: 
the  H 0-21300  and  the  HC-200. 

The  H&20Oa  IS  a  2000-Wait  PEP  (SOD 
Watts  maximum  on  1.9  MNz)  HF  antenna 
coupler  with  a  power/swr  meter  and  a  ver- 
satile  12-position  antenna  switch  (6 
through  the  tuner  and  6  ts^passy.  It  wilt 
tune  coaxial  fed  antennas,  balanced-line 
antennas  iSbatun  included}^  or  endted 
wires.  The  HC-2O00  is  bands  witched  lor 
the  1.9-,  3.5  ,  7-.  tO^,  U-,  18^  21-,  24.5-.  and 
2B-hAH2L  (all  WAi^C^  bands,  so  you  don'l 
have  to  evperiment  to  Hna  your  inductor 
setting,  plus  it  has  6-to-1  verrtrer  dials  on 
the  capacitors  for  easy  fine  tuning.  Scales 
on  the  dual  meters  Include  swr,  2  kW,  200 
W  and  20  W  Connectors  are  SO-2393  and 
Johnson  terminals 

The  HC-300  is  a  coinbined  200  Watt  HF 
antenna  coupler  witfi  a  power/swr  meter 
and  a  six-pcsltlon  antenna  switch  p  coax- 
iai/wlre  positions  through  the  tuner  and'  3 
bypass).  It  Mill  tune  end  fed  wires,  coax,  or 
balanced- 1 irve  antennas  (with  optional 
balun).  Tt*e  HC-fOO  is  tiandswitched  lor 
the  3.5'.  h,  10-.  14-.  18-.  Z1-.  24.5-,  and 


ZSMHz  (includes  new  WARC)  tjancis. 
Scales  on  the  meter  Include  iswr,  20  W, 
and  2O0  W.  Connectors  are  SQ-23ds  and 
Johnson  termtnal£. 

Both  antenna  tuners  have  fiigh  quality 
ceramic  coif  forms,  well  damped /well- 
shielded  meter  circuits,  as  well  as  first- 
class  design  artd  layout  and  there  are  no 
ferrii^  cores  in  IM  main  inductor  to 
saturate! 

For  more  Infonmal^on.  contact  TfiL 
SsfBS  Def^artmtnt,  Encomm,  Inc.,  2000 
Ave.,  G  Suite  800,  PfEno  TK  75074; 
(2}4H23'Q024.  Reader  Service  number 
4ai. 

DB-GAIN  ANTENNAS 

DB-Qain  Antennas  of  Ft  Lauderdale, 
Florida,  has  announced  its  new  line  of  an- 
tenna products  with  the  introduction  of  ris 
commetciaf-Grade  dB-Gain  ventcal  mo- 
bile antenna.  Available  in  450  and  220 
MHz  and  2.  6,  10,  15.  20,  and  40  meters 
w*th  a  power  r sting  ot  250  Walls,  these  arv 
teniias  were  ttosigned  primarily  lor  moblte 
use.  but  each  can  be  used  in  a  1 1  xed- sta- 
ll on  application. 

Each  dd-Galn  antenna  whip  and  set 
screw  is  made  of  17-7  stainless  si  eel. 
Heavy-gauge  tiber§laS9  ^031  wall/spirat 
tinishjicorl  housings  pfovide  strength  and 
diif  ability  for  extreme  weather  conditions. 
Each  coins  wound  with  no.  1€  copper,  and 
the  remainfng  hardware  is  chrome-plated 
brass,  A  standard  nrountlng  fermle  Of  3/B* 
K  24  iftread  is  compatitite  with  most  mo- 
bile mounts. 

For  additional  information*  contact 
Tom  Ad&ms  W4MTW.  dS-Gsin  AntenrrAS, 
23(m  NE  20lh  Arefii/e,  ft.  Ui/tfertfafe  FL 
33305:  {305}'56&2200.  Reader  Service 
number  4^1, 

DATASAVER^"  AC 

POWER  BACKUP 

The  Oaiasa^ef  ac  power  bact^up,  avail- 
able In  90-  and  200- Watt  capacities,  ^s  a 
battery-powered  backup  unit  which  keeps 
many  of  the  popular  computer  systems 


and  Inttruments  operating  during  ao 
power  lnterruptior>s  or  transients.  Both 
versions  utilize  a  precision  Q.l  percent 
crystai  frequency  standard  that  allows 
real  time  power  sensing  and  prevents  vid- 
eo litter  that  affects  many  computej^ 
displays,  v 

The  Dal  as  aver  provides  overvoUag# 
iransieni  suppression  and  EMI  noise  fii* 
tering.  Standard  features  include  re- 
chargeable sealed  battery,  automatic  bat- 
tery  charger,  so  I  id -state  power  invBner,ac 
line  voltage  monitor  and  cutout  switch,: 
visual  and  audible  aferms.  and  remote 
alarm  signal  for  interrupted  riven  computef  i 
applicatrons.  US  and  foreign  power  con-^ 
figurations  available. 

External  battery  jacks  are  provided  to 
aUow  any  12* volt  battery  (car,  motor  horne^ 
ba<at<  etc.)  to  become  the  power  source  fof- 
comt^uter  operation.  For  more  informa 
Iron,  contact  Dave  Dickey  at  Cuesta  Sy^-  , 
ferns,  /nc.  3440  Roberto  Court.  San  Lufa^ 
Obispo  CA  m*01:  m5h54 14160.  Readec 
Service  number  476, 


RF  WATTMETER 


i 


The  new  Thf  uline*  directional  wattme^ 
ler  expands  the  usual'  single  full-scale 
power  level  of  itsplug^in  elenient  to  seven 
overlapping  power  ranges. 

Tailored  for  design  or  field  service  of 
CW  and  FM  syaiema  from  200  kHz  to  lOOC 
MHz  and  V*  Watt  to  tO.OOOWatts.thenew 
precision  Instrumeni  uses  special  eie- 
menis  providing  seven  levels  instead  ol 
one  covering  either  U3MO/90n00/3OOn0O0 
Watts  or  10/30/1 00/300^1 000^3000/ tO.GOC 
Watts  wdh  *  5*^  accuracy  of  reading  over 
a  full  37^1  B  power  range.  Tl>e  desjfeo 
range  is  instantly  selectable  by  a  tront- 
panel  rotary  switch  which  also  includes  3 
battery  level  position.  Elements  are  slm^ 
ply  rotated  for  either  forward  or  reflected 
power  measuremen  1 .  t 

Model  4410 Thruline  wattmeters  feature 
low  Insertion  vswr  ol  t.05or  less,  tempera 
ture  compensation  to  maintain  full-rated 
accurecy  from  0'  to  50""  C.  120%  over 


i^i^ 


Channei  Master  Modef  6740  Saielfite  Stereo  PracBssoe 
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The  Datssaver^^  a€  power  backitp. 


LL  BAND  TRAP  ANTENNAS ! 


T 


PRrTUNCD  .  COMPLET- 
ELY ASSEMBLED -ONLV 
OHt  NCAT  SMALL  AH' 
TEr4NA  FOR  ALL  BANOSl 
EXCELLEPIT  FOR  CON- 
OO'S  -  AFARTWEHTS 
-  LIGHT  <  STRONG  - 
ALfMOST    INVISIBLE! 


i 


FOR  ALL  MAKES  &. 
MODCLS  Of  AMATEUR 
THAKSCaVERS  C  GUAR- 
ANTE£&  FOfi  2OO0 
WATTS  SSS  INP^T  FOR 
NOVICE  AND  ALL  CLASS 
AMATEURS)  IMPROVED 
DESIGNS 


COMPLETE  wH*t  ^O  ft.  naBBU-53  4lm  f*»etKna,  »nd 
PL259  cwmcctv,  insiiiBtspt,  30  tt,  300  Ci  tett  dacr«n  tnd 
•■vcoru.    cantCf  Cfrnnc^teir  wMi    (mM  l«     Iffhtnin-g    tirtttar  mnd 

np*tmtion  -  trantmtlUne  mnd  recl«vlnBi^    Lci«SWA  ever  all  btndt 
-Tmari  u*u*ttt  NOfT  NEEDEpI       Chii  b«  M*d  at      lovertad  V'»  - 
liopflrE  -  hri  attkt,  onbulkdliig  tapi  nr  nvrrqw  "tou  .  The  ONLY  AN- 
TENNA YOU  WILL  EVER     NEED    FOR  ALL    BANDS  -    WITH 
ANT    TftANSCEJVEll  -  NEW  -  NO  aALUNS  MEEDEDI 

&0«4O*9C>*15^t0^^£  ^m*  f04tt.  «Moii«l  3&eSUC  .  »03.^5 
40<20.lS.tO  -*2inp'i-54  Ft  -  M(Kfti  lOOIfiUC. .  Se€.95 
20-l5-)O  maltr  -   Z  ttm  '  Z&ft ^  Moi|«|  fOOTBUC. .  SeTj^S 

SEND  FULL  PRICE  FOR  POSTPAID  INSUf^EO-  DEL-  IN  USA, 
^Csnad*  li  $5.00  frKtfa  for  QiDEtagH  •-  ^lerkJll  -  cuctcms  «tc)  or 
or4«p  ut#ig  VISA  -MASTER  CARD-  AMCR.  £XPfiESS., 
G^c  member  «nd  ■■  d*i4  P%  1-306-2 3e-S33 3  9AM  -  GPM 
wvckdflr*"  We  tl4Ci  VI  2-3d4y«-  ALL  PRtCES  MAT  INCREASE 
ORDEH  NOW!  At  a«4ei¥\«t  ^uaruttccd  tar  |  jrur  10  day  msmey 
towh  trU  n  ^Bturnad  ki  a«w  gondfc^jfil  M>d*  hn  USA.  FREE  tNFO 
AVAILABLE  ONLV  FROM 

WESTERN  ELECTRONICS       ^  ^ 
Dspt    AT-  5  Keernfls,  Haiirmmkm,  66847 


WANTED 


y    HIGHEST  PRICES  PAID  FOR: 


HARRIS  RF-301 

& 


■I 


I 


ASSOCIATED  EQUIPMENT 


CALL  COLLECT: 

LIBERTY  ELECTRONICS,  INC. 

(21 2)  925-6048 


THE 

PLACE 

To  Look  For 

New  &  Used 

Equipment 

Buy-Sell-Trade 

Our  4th  Year 

NUTS  &  VOLTS 
MAGAZINE 

PO  BOX  I  I  n  -G  •  PLACENTIA.  CA  92670 
(714)632^7721        -^i37 

JOIN  THOUSANDS  Of  READERS 
NATIONWIDE.  EVERY  MONTH 

US,A.  SUBSCRIPTIONS 
S  7.00  -  I  YR.  IRD  CLASS  MAIL 
Si 2.50  -  I  YR.  1ST  CLASS  MAIL 
S25.0a    -  LIFETIME  -  3RD  CLASS 


With  Ff^e  Classified  Ad 


i 


Tlrod  Reoeivors 


Ulnar's  line  o(  RF  aclualed  in-line  receh/mg  pream- 
plifbers  can  spark  up  that  otherwise  dead  band 
tlissirtg  ttwse  waah  ones?  Become  an  f^epliant  wtlh 
new  ears.  !i^ode  nslBm  iwm  2B-22Q  MHz 
btands  Simply  m$ert  between  your  transcetvp*  and 
antenna,  apply  12  VDC  and  enjoy.  Standard  SO-239 
connectors  on  HF  ports  -  BNC  available  Typical  per- 
tormance  at  144  MHz:  1.4  dB  H¥  10  dB  gain  Lew 
noise  perftrrnancs  rrom  Umar  -  simplv,  the  l)esL 


flictronfcs 


220 


2775  KurtJ  Stieel  Suite  U 

San  DteQO.  Co  P21K> 

(6W)  2P9-9740  -  Teisx  1817^7 


APPLE    II  MORSE   CODE 
INTERFACE 


CW   aormARE    FOR   THE   JUPPI4E    ri 
Vm  OTHER   HAADUMAl:    REQUIBEP 


*  TO^  llgltCiiOil   TSBOCei   OUSERS    iTTfOT 

•  sofffmn  TuntAALE  CEMTKH  nsgDiHci 

*  MnOhM.tIC   3V1ECI  TRAdCJLIHC?    6   TO   M    WPH 

*  BPLl*e    SCREEN   CHSlPl*l!irS 

*  ^EPAHATl   EIGHT   LIKE   WC    AHD   tS    BU1n^£ftS 

*  tK   S^KKO  VAftlABLX   PflpM    iS   tO   60    ifWm 

*  tX  TCMTE  Tn«NIGK  CASSCTTff  OOtPOT 

*  OmOltJlL    SlDrtOKE   THlCOeil  APPILK   EPCAXZl: 
'    D^C.    TV    K£¥IN<^  VIA   CUKE   C0»«ECtOti 

*  TJ/RX    SWITCHING  VT*  GAME    COWNICTOH 

*  BUXLT    IN    FRINTER    DRIVER 

*  REQUIRES   DOE    1,3 

CQQE   HACMIItE  >.■-,-.,.,**,..»...<..  .$24<  95 
KiCmiVE  ONLV  vnisioH 

SnlpplMG     UaCLquap-.  CAUFOWlJi  JCStll>RrTF 
JU»  SUJES  TAX.      MO  C.O.D.    0»ll3B      PLEASE. 
nMSICN  SttlPPIHC  ADD  94-00. 


^ 


coTec 


TJ462   KAFMOHS   AVE. 


SARATOGA, CA  *Sd70 


!^Jm4 


•nadB 


M/C 
Visa 

95 


NEW!  HF  WATTMETER 

•  D»gitar  Resolulion  (O  1  or  1  Waft) 
«  Wideband  {160  through  10  meters) 

•  Wide  range  (ORP  ro  T999  Watis) 

•  Delachabje  (RF  Sampler  un-piugsj 

•  Battery  Saver  turns  off  minutes  aft©f 
RF  cfisappears 

•  Price  includes —  Readout.  HF  Sampler, 
battery.  VSWR 
nomogram 

and  CQmpJete 
scliemaiics 

•  90  day 
warranty 

write  or  cell; 
e-tdk        P  O.  Sox  625,  Marietta,  QH  45750 

1 -(61 4 1  374-2280 


1 


y 


e*#H. 


^GO  MOBILE  WITH  YOUR  H.T.!^ 


1^ 

[ 

I 

f 

I- 
I- 
f 


Woder  l-lcwn  tC2An,  Etc 

Moctol  K  1  for  TR  2S00 

— iJktes  on  bottom  of  r«dio 


^ff^^JpgP""TrW'¥<l'T«<'ffl€'W¥#BIIMilillftl 


Gi/«fsri(«i4/ 


PMtodel  K— TR^2400: 

■^f>OMref#d  Ihru  batt«iv  plug 

Mo<l«t  N— rr20«R 

Ma<lf  I T— simple  mod  for  Tempo 


9rwm ■ PIT^" 


■TTTTI ■ P^  P  Pff^ 


SEE  US  AT  TH£  DAITTOH  HAMVENTION! 


Modal  v-rr-zo7a 

— lllB  into  battery  companment 

"A  uniqitfl  b«ttwy  QFlfntn^tor* 
HANOI  TEK  flegutator  altows 
consiani  Kartd-lnekJ  opeisticxi 
from  auto  DC  or  base  suppty 
lAflth  nd  nicad  drain  and 
WITHOUT  RADIO  MOOIFICA- 
nOM!  %24.9^  PPO  in  USA.  CA 
•ddSi.SOSftJ«sTaA. 

HANDITEK 
P.O.  BOX  230S,  LA  PUENTE.  CA  «174A 

See  tisf  0^  Ad^fsrtts^rs  oti  p^ge  i  J* 


* 

* 

♦ 

* 
* 


Have  an  Apple? 

Want  to  work  RTTY? 

Know  about  Super-Ratt? 

Hbu  should. 


Call  or  write 
for  details. 


UNVVEIVSAL  SOFTWARE  SYSTEMS.  INC 

9  SHIELDS  LANE  ^  RfDGEFIELD,  CT  06877 
(2031438-3117  ^leg 


QUALITY  MICROWAVE  TV  SYSTEMS 

Z1  to  2.6  GHz  AnL 
34  db  Gain  or  Greater 


1 


CCMPLtTE  SYSTEMS: 

P3f Jbalic  U\ih  Style  |as  pktureijl 

Conrniercja!  fiDrf  Slfli 


S  99  % 


? YEAS  WARRANTY 
PMTS  &  U60n 


rUailvfCvd 


^39  ffmilllenqthf    $10995 

COMP0HEHTS; 
Ihnrff  CoiTveriers 

fhoth  IvpesI  S  34.95 

PCiwef  Supplies 

ri2V»9l6V|  %Z4m 

DaJa  Info  IPiansI  S    995 

ftEPAIRS. 
Oowri  Converters  |  19% 

jail  \im  indude^  pans 

labor  ireiQhjl 

Phllllps-Tecli 
Electronics 

P.0.B0H3a772 
PhOeolM.  to.  05067 
(S02I26S4255   ^246 

Speciaf  Outnlil) 
Dealeis  Wanted 


73  Magazine  •  May,  1983     127 


The  ThftiimQ  "    difecUon^t  wattmetm^. 


Tm^g%  prfliTMtiori  reiQafdiess  of  the  &eiec- 
tor-sw^lfh  position,  arid  a  choice  of  IB 
eofnmoft  rtcofinectDrs  rntef  changeable  m 
tfie  fiefcf. 

For  mofe  information,  com  act  Bird 
Elffcirofiitc  Co fpo fallen,  3Q3&3  Aurora 
Bo&0.  Cieve fand (Sofoni OH 44139  Header 
Servl^Ce  numbei  483. 


HS-700 
WICROPHONEiHEADSET 

MX  Products  has  announced  a  new 
fig  til  weight  micfopHoneJ'headset  espe- 
cially designed  to  complemem  tcorrt  HF 
and  VHF  equipmeni,  TTie  HS-?'O0  fealures 
a  comfortable.  Iifjhtwerght  headsel  which 
permits  extenddd  operation  without  oper- 
aiof  letigue  and  is  ideal  lor  cootest -style 


HS-7Q0   micr0phon&/headSBt  from   MX 


operahon.  The  microphone  employs  a 
miniature  oTectret  el^hment  wilh  integral 
preajrnplitier  and  Ir^Quency  ^ompensahon 
to  enhance  Intelligihility  And  "punch,"  A 
w^nd  screen  Is  included  to  mimimjze  wind 
and  hr^ath  noise.  The  microphone  boom 
i$  adjustsbEe  For  optimum  speaJting  dis- 
tance and  r>oise  environments  Total  sys- 
tem weight  4S  under  4  ounces, 

For  more  information,  contact  MX  Prod- 
ucts, ri52  16mtt  CI.  NE,  B^mofid  WA 
9&0^2:  ^20^h8Sr0355  Reader  Service 
numt>er  468. 


ADJUSTABLE  SWITCHINQ 
POWER  SUPPLY 

Jameqo  Electron Icfi  has  added  another 
new  model  to  Iheir  growing  family  ol  pop- 
ular powef  s^jpplies.  Die  J£224  is  a  high- 


^ 


Jameco'3  J £224  power  supply^ 


^rnoiency  power  auppi/  which  utilises  ihe 
LH  1605,  one  ol  Ihe  latest  switchino  rsgu- 
lators  iTom  Naiionel  Semiconductor  that 
provides  high  curr&nt  output  and  requires 
only  a  mlnlmunn  number  of  support  con>- 
ponents  lo  do  Ih6  job 

The  JE224  IS  adjustable  from  4  to  24  V 
dc  and  current  rated  5  A  at  5  V  dc.  4, S  A  at  6 
Vdc,4.1  AatgVdc.  3,3Aal  l2Vdc.  l,tA 
al  m  V  dc.  and  0.5  A  at  24  V  dc  Outputs 
a/e  regulated  with  ov^ercurrent  protec- 
tion, The  oirerall  size  is  a  very  compact 
7.75*Ls<4.a5'WK2.75"H:  »nd  Ihe  unll 
weighs  in  at  onfy  3,65  pounds. 

For  more  IntormaHon.  contaci  Jameco 
EtectPOfitcs,  T3^55  Sitorew^y  ftp*d,  BH- 
mom  CA  B4002.  (4rS)^592aOB7,  Reader 
Service  number  462. 

DATA  FILE 

MAINTENANCE  PROGRAM 

Ru«s  Software  hae  introduced  l^ultt- 
File,  its  new  data  file  maintenance  pro- 
grem  for  the  VIO20  and  CommodOfe  64 


computers.  It  will  worit  with  either  cas- 
sette or  disit  storage  media,  and  you  can 
store  up  lo  100  items  per  file  with  an  un- 
limited numt>fir  of  files.  The  VlC-20  version 
requires  the  15K  expansion  in  order  to 
make  lull  use  ol  the  pfogranv's  capabill- 
lies:  wHh  3K,  files  are  limited  lo  20  of  30 
klems. 

The  data  file  program  features  search 
and  review  functions  as  well  as  delete, 
correct p  and  print  data  functions  The 
ftearch  function  will  look  tor  any  data  on 
any  line  of  the  file;  the  more  specific  your 
Input  is.  the  more  specific  the  search  w^JI 
be. 

Mulll'File  wil^  produce  audible  notifica- 
tion of  error  meseeges  and  ihe  comple- 
tion of  major  functions. 

For  addftlOAal  information,  contact 
Puss  Software  Ud..  PO  Soit  378.  North- 
west Station,  Ch^safie^ke  VA  23322; 
{BQ4H21-3914.  Reader  Service  number 
486. 


AIMRDS 


OREGON  TRAIL 
COUNCIL  CAMPOREE 

On  May  20  22, 1983,  the  Benton  District, 
Of  ego  n  Traii  Council,  Boy  Scouts  ol  Amer- 
ica, will  hold  its  annual  Camporee  This 
event  Is  a  weekend  camping  experierkce 
irwolving  all  the  scout  troops,  most  Of  Ihe 
Cub  Scout  Webelos  dens,  and  many  of  Ihe 
Explorer  Poets  In  the  jocai  area. 

This  year,  the  Benton  District  Camp- 
oree Committee  has  invited  members  of 
the  Oregon  State  University  Amateur  Ra- 
dio Club  (K7UYXJ  to  participate  In  the 
Camporee  as  special  invited  guests,  The 
OSUARC  tias  votunteered  to  set  up  an  HF 
demonstration  station,  provide  VHF  com- 
munications at  the  camp,  and  assist  the 
scouts  in  earning  portions  ol  their  com- 
munication^ related  scout  awards. 

Operation  will  t>egin  at  5i)0  pm  PDT, 
t^ay  20,  and  end  at  rQO  pm  PDT,  f^ay  2Z 
Frequencies  are:  SS8— 3,^0  M^i,  T.240 
MHz,  14.290  MHz,  21 .360  MHe.  and  3.990 
MHz,  CW—3-S90  MHz.  roaO  MHz,  14.070 
MHz,  ^1.140  MHz,  and  29.190  MH^. 

For  more  information,  contact  Steve 
Aberle  WA7PTM.  2751  NW  Orchard  Ave., 
CorvaHls  OR  97330 
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NANTUCKET  EXPEDITiON 

The  Algonquin  ARC  will  activate  Nan- 
tucket island,  Naniuc{(et  County,  Massa- 
chusetts, May  21-22.  OperaUon  will  be 
CW.  up  60  from  the  low  end  of  the  bands, 
and  SSB,  up  60  from  tti«  low  end  of  the 
General  phone  bands,  80-10.  We  will  t>e 
using  the  call  WIBK.  QSt  with  an  SASE 
via  PO  Sox  258.  Marlboro  MA  01752. 


MT.  SAINT  HELENS 
QSO  PARTY 

Ttie  Cla/fc  County  Amateur  Radio  Ctu&. 
W7AIA.  is  pleased  to  announce  the  Ihifd 
annual  Mount  Saint  Helens  QSO  Party 
which  will  b6  held  May  21  and  22,  ^983. 
This  QSO  party  wi!J  mark  the  third  anniver- 
sary of  the  cataclysmic  explosion  of  near- 
by Mf.  Saint  Helens.  This  dtsaetrous  vol- 
canic eruption  looii  the  lite  of  Re^d  Black- 
burn KA7AMF  who  was  an  active  member 
of  this  Club.  Reid  was  monitoring  a  USSS 
observation  station  near  the  base  of  the 
mountain  at  the  time  of  the  eruption. 

Any  amateur  station  maklrig  one  con- 


tact with  W7AIA  during  the  two  days  from 
0001  UTC  May  21  through  23S8  UTC  May 
Z^  1983,  wItt  be  eligible  to  apply  for  the 
Mt.  Saint  Helena  Award ,  a  beau  1 1  f  u  I  c  ert  I  f ^ 
Icate  featuring  a  photograph  of  the  moun- 
tain two  years  after  the  erupt  ion. 

Look  for  W7AIA  on  the  rollowlng  fre- 
quencies {plus  or  minus  ORM):  SSB— 
3.895,  7.230,  14.280,  21.360,  28505; 
C^y-3.705.  7.105,  21-105,  28.105:  VHF- 


vartous  Vancouver  and   Portland  area 
repealers. 

To  apply  for  the  award,  send  log  infor- 
mation or  QSL  card  and  $2,00  for  8  iRCs) 
to:  Award  Manager,  W7AIA.  PO  Box  1424. 
Vancouver  WA  96608;  (206hG93'0033.  All 
proceeds  from  tt>e  award  will  go  to  the 
Reld  Blackburn  Scholarsiiip  Fund  which 
has  been  established  by  the  Clark  County 
Amateur  Radio  Club,  W7AIA,  at  Clark  Col- 
kege  in  Vancouver  WA. 


MM  HELP 


I  need  technical  information  on  the  Inter- 
coni mental  Instruments  model  TPG-2 
double  pulse  generator  I  would  Also  like  in- 
fomiation  on  how  to  reach  engineers  for  In- 
tercontinentai,  which  was  located  in  Farm' 
mgdaie.  Long  fsland. 

Harold  May 

428  P1iillipp« 

Hinsdale  IL  6Ck&21 

1  am  offefirtg  a  S5  reward  for  the  first  offer 
of  data  which  wili  make  my  hamfest  pur- 
chase  a  functional  frequency  counter.  The 
PC  board  con  t  aJ  n  s  7  M  AN  readouts,  6  74 1 44 
chips,  and  I  eacn.  5474,  744E},  7490.  747S. 


and  7447  Thefe  Is  no  clock  or  Input  pro- 
cessor Ai^  lettefs  will  be  answered  and  all 
mal^lals  returned. 

Horace  Fddy  W2BU 

Z  N.  Belmont 

Pneonta  NY  13830 

I  would  like  Information  en  the  positive 
matched  amplifier  model  PMA-2.  made  by 
glenoid  Electronics  CoiporatkHi  of  Philade^ 
phia.  It  ^ooks  like  a  cabfe  TV  amplifier.  I  will 
pay  lor  any  reproduction  or  maiiing  coats. 

Carl  S.  Peterson  NecSI 

PO  aoK4432 

Chico  CA  95027 


i 


DDRR  Space  Beaters! 

The  Repeater  Beaters 

*  BASE  STATION  OUAUTY,  J^»n  «  ffloMtf 

>  Sflf  goo4-by  to  Ria>frli«  rtuli*F  {ptekci 

■  S*y  gootf-bv  1©  rfrter-Wo* 

•  Scy  goodly  to  whip  ""wtpe-ouTI 

ALL  THIS  PLUS 

>  OPEN  THE  TOUGH  ONES!  &y  •6^00  tm 
Ofrikm  CR2X  m  CfOX  Rvi9>  Eiiinctar. 


ir^ 


CH3A" 

dr 
CR3A 


i>r 


i^O^  plus 

$^  thtpping 

$12  piui 


(wnUrwfilal  USA| 


CMB^' 


*^T63 


OOM-flAD,  IMO. 

teSS  WEST  RfVEH  PSBKWAY 

on  AND  ESLANDh  He»t  YORK  14072 

(71 6  J  TT^IMS 


RELIABLE  MICROWAVE  TV  ANTENNAS 


2.1  to  2£  GHz  Frequency  Range 

34db  System  Gain  (or  Greater) 


Complete  System  (as  pictured)  $1 19.96 
Down  Converter  Probe  Style 

(Assembled  and  Tested)  S  49.95 

Power  Supply  (12V  to  16V  0C+) 

(Assembled  and  Tested)  S  39.95 


PETERSON 

ELECTRONICS 

4558  Auburn  Blvd 
Sacramento,  CA  95841 
(916)  486-9071 

c.o,d;s 

special  quantity 

PRICING 
Dealers  Wanted 


1  YEAR  WARRANTY 
PARTS  «  LASOR 


Ma'.ivrCotC 


PRESERVE 


7S 


WITH 


BINDERS  &  FILE  CASES. 

Keep  ytuxT  issyM  of  73  Mafianine  Iittnd]v  and  pml^ct-^ 
«1  in  band  same  and  durable  tlbrani-  file  boxes  ar 
tijnden.  Both  s1v]«»  Are  bound  m  f«d  leAlfaemllB 

Hilh  llif!  magiijiiine  tu|isofllajiipi»i  in  j^tttd. 

Kiln  buKDi:  eauh  lite  box  KdldB  12  IfiAiies,  wllh  Sipincts 
vifijble  forediiv  refemtice. 

S5.aS  ««ch«  3  lor  Sl7.m.  E  for  SmOQ 
Bi fitters;  fiBcvh  htndef  h«ldi»  12  isstltr^  and  i([»en»  nal 
ftir  eaAy  rfiddirift. 

S7.S0  nmh.  3  rqr  S21.75,  E  for  S4Z,(HJ 
(L^SA  pu5laf:e   p#id.  VtjT^ign  onldtv  must  iucJudc 
Sd^SH  per  iteiD^I 

Pfca^  iftute  yean  den  i  red  (1977  to  1&B4J« 
Send  check  tir  monty  urder  lii: 
feiMe  Jdii«  B<^x  Carp..  P.O.  &ai  3120.  pKil«dclplii^, 
PA  19141;  pU4i«  allow  e  In  9  WH^ks  for  ddiver];. 
SoffTy*  no  C»O.D>  or  ph^ne  «ird«i>. 


»«mfft(*  l««ii« 

only  S2.&0 

PPD 


AMATEUR  TELEVISION 


MAGAZINE 


^  115 


^ms  mt^tojkUa^tCMMVrtiLAJiQr*  hamo  ahatiui' 


Suriice 

U^SJCsnadtt 

MftxkCO 


Vt  jriesf 
t  y6ar 
Zyear 
3  year 


Suffsoe 
Forftigri 


S  10  00  S  1300 

S  20.00  %  26.00 

S  380C^  S  5D0O 

£  56  00  S  74  0G 

A  TV$S  T  V-FA  XRTT  Y  Ssfemtes-EM  E 
Microwave  aait  Computms. 


AJnvuif 
Central 
5.  A  mark  9 
S  20.00 
S  4CMD0 
$  7800 
S^  16.00 


Alrmait 
All  Olfiar 
Foratf^n 
S  23  00 
S  4600 
S  9000 
St  34.00 


Pijbtish9&  12  Hmms  p&f  ymrby  Mik^  Storm  W69QC0 
F  O.  Box  H.  LO¥fdeft,  fovea  52255  04OB 


J 


NEW 

BASIC  PROGRAM  MANUAL 

FOR  AMATEURS 

Programs  Design:  Antennas,  Op-amps.  Smith- 
clisrts.  ft.F  Coils,  Ptds.  Filters.  Slnpjjnes. 
MiCf(}wdV€  and  more. 

CO   OC  ONCLUOES  SHJPPll^G 

All  FOR  ^a.aa  a,ndha»ounB} 

YAESU  FT-207R  OWNERS 
AUTOMATIC 

SCAN  MODULE 

15  minutes  to  instaU;  scan  re- 
starts when  carrier  drops  off; 
busy  switch  cofilrols  auto- 
matic  scan  on^ff;  mcludes 
module  and  instruct  tons. 
ModatASI  S25.0Q 

ATTERY  SAVER  KIT 
Model  eS-1    $14.95 

Nomcre^ead  ballenes  dyeio  memory  backup 
30%  lea^  power  drain  when  ^queEched 
Simple  to  install,  $1ep  by  step  instructions  anc! 
part 9  included 

4  mA  mfimo^y  backup  reduced  to  500  ttA 
45  mA  receivsf  drain  ractuced  \o  30  mA 
l^rrkproved  audio  lidelity  ar>d  loudness 


ENGINEERING  CONSULTING 

PO  BOX216DEPT  H 
BREA,  CALIFORNIA  92621       ^^^ 


CB  TO  TEN  METER 
CONVERSION  KITS 


IOMETER  FM— Limiterdiscrimi' 
nator  board  with  specif jc  instruc- 
tions to  fit  over  80  different  AM  & 
SSB  chassis 

SSB-AM  K/7S— Now  in  stock 
kits  for  most  CB  models — 23  or  40 
channels 

NEW  &  l/SED-FM-SSB-AM 
converted  C.B.'s  in  stock 

ANEXTER  MARK  ANTENNAS 

—You  saw  them  at  Dayton.  Now  in 
stock  the  HW-3  three  band  helewhtp 
that  covers  10—15—20  metefs  with 
no  traps 

FREE  CAT4  LOG -Write  or  call 
today         INDEPENDENT 

CRYSTAL  SUPPLY  COMPANY 


14-1  Rt  6A,  Sox  183 

Sandwich.  Ma  02563-0183 

(6l7i  688-4309 


t^TB 


BUY!     SELL!     TRADE! 

COMPUTER  &  HAM  EQUIPMENT 

~         COMPUTER" 


TRADER 

ANNUAL 

SUBSCRIPTION 
$10.00 

Lo*  Ad  Rates  ^  Mailed  Monlhi^ 
Foreign  Sytiscriptions  -  S25.00  Year 

FREE  5D  Word  Cliitlfbid  Ad  wltti  £;ititcrlpilq(i  Qrd«r 

COMPUTER  TRADER* 

Chet  Lambert,  W4WDR 

T704  Sam  Drive  •  Birmingham.  AL  3523S 
(205)  iS4-0271 


^ 


FREE!  FREE!  FREE!  FREE!  FREE 


1 


IE 


sStHO 


DEVI 


E 1*^  .":  c  v/e'W 


B 


to^^"««'^' 


*^20       {£ 


FIELD  DAY 
TRANSCEIVERS 

RT-77/GRC-9,  portable  2- 
12  Mhz  unit:  7  waits  tAM), 
1 5  w  (CW)  output.  2E22  tube 
in  PA;  TO  other  tubes.  Requires 
560  V  100  ma.  6.6  V  2  amp, 
120  V4&  ma.  1.5  V  500  ma, 
&  6  J  V  575  ma.  16x13x8-. 

35  lbs  sh   Used.  $39.95 

MANUAL  $8-50;  CONNEC- 
TORS,  $4  ea  w/set  purchase 

GN-58  HANDCRANK 

GENERAT0fl*/ieg5&s^ 

^bAi:rs    RT  77   at    reduced   oupilS   3.6  W   (AM), 

10  W  (CW),  40  lbs.  Used    $35. 

RT-671/PRC-47,  2-i2  mi  use.  CW:  lOO  watts 
max   Sofid-state.  Collins  mfg    Requires  26  VOC.  \t\- 
dudes  handset,  anienna.  oth^r  ai^Gessories;  180  lbs 
sh.  m  transft  case  Used-ci^n    S39S..00 

R-3ag/URR  VLF  RECEIVER.   i5  i50C  Kh^  ir  two 

ranges.  7  bands,  ihh  Khz  IF  JB  iubes.  raquires  n 5/230  VAC 
Llni&  df«  sold  leu  liite  and  carrier  inei  riwters    Used- 
f^paralJfe  $250.  MANUAL,  partol  repro  S17. 

Prieti  F,0  J.  Uma,  D.  •  VISA,  MASTEflCARD  Accepted, 

Allow  lor  Shtppirrg  •  Sind  for  Hm  FREE  CATALOG  'B3 

Address  Depi  73     *     Phone:  419/227 -6573 


FAIR    RADIO   SAI.ES^2? 

)0I6  I.  tuaiKA  ■  Son   noS  ■  liMA.  OHIO  ■  Ait6l 


■See  Lfsr  of  Ao^er users  on  page  1  r4 
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RAMSEY 
ELECTRONICS 
►'62  Inc. 


PARTS  WAREHOUSE 


We  now  tiavp  available  a  bunch  of  goodies  loo 
good  to  bypass     Hems  are  limited  so  order  today 


2575  Baird  Rd. 
Penfield.  NY  145 

716-586  3950 


MINI  KITS  '  YOU  HAVE  SEEN  THESE  BEFORE  NOW 

HERE  ARE  OLD  FAVORITE  AND  NEW  ONES  TOO. 

GREAT  FOR  THAT  AFTERNOON  HOBBY. 


IWIlW^M 


Call   yoyr   Phone    Ord^er   En  Today.  TER 
Sati"!! faction  gitatania^  Of  money  Tetuni 
CO  D    adrl  S5 SO    Minimum  ofttet  SI 
Octlers  linrJtjT  $1000  sm  SI  SO   Add  fi-^. 
poMage.  inauranco,  tinndlmg.  Overs^ir 
15'  1   NY  pf?Bidrtni»iaiJfl7      ia» 


FM 

MINI 

MIKE 


lets  mihe  hif  TrAnsmnti  a  siat'le 
Signal  Lip  lo  3CX]  yards  wilh  etcep- 
horLBli  audio  qyality  by  means  of  tif 
byili  m  «l«ctfel  nulia  Kit  ir^iudes 
case   mike  an-o^f  i wilcfi  anienna 

IS  tne  fme^i  ijnii  avfliiabl« 

FM'3  itil  $14  n 

FM-3  >Mif«t  ancr  Ttiied  19 1& 


rM  Wlr*l*it  Mtk«  KM 

Transmits  Ljp  lo300  to 
any  FM  broadcaii  ra- 
dio uses  any  typ>e  o( 
mik?  Runs  on  3  lo  9V 
has  added  sensiiive  nuke  preamp 
$iag« 

FM  1  kit    ¥3  as  FM-?1<it     S4t5 


Typ«  FM-a 


Untvttrmai  Timer  Klf 

Pmvirifis  the  banc  parts  and  PC 
board  reayircd  to  provide  a  source 
Ot  pfCCiSion  (immg  and  pulM 
9^41  elation  Uses  555  rimar  IC  and 
tncFud^s  1  ran^e  oi  pafii  f<it  most 
timiing  nec0i 

UT  S  Krt  lS.tS 


Color  Organ 

See  music  come 
alive'  3  dJffereni 
lights  llicis,€r  wiih 
music  One  lighi 
each  tor,  high, 
mid -range  and 
lovtfs  Each  mdc- 
vidually  adjust- 
abi^e-  and  diri¥««  up 
to  300  W  runs  on 
no  VAC 

Complere  hit 
ML-1 
$S.9S 


CQr.^ifH%  §mj  TV  lo  **dcf}  fraiMor  Sueef 
^ip&Nt  lumibl*  over  ch  4m  ftunt  osn  ^ 
l^V  •cceptmtld  vtfjeongnil  B-e^ii/nilorr 

Itie  niarkei'   Compiwlf  fell   VO-T        IT  t5 


Lad  Bllnky  KK 
A  great  ailenlion  ger 
ler  whi-cft  aUefnately 
flashes  2  lumbo  LEDs 
Use  for  name  badges. 
buMon'S      warning 
panel  ►ighlS  anylhm*^ 
Runs  On  3  to  15  vOttS 
Complete  kit  Bt-1 
12  «S 


\SK 


Sup«r  St«ulh 
A  super  sensHiyg  ampd- 
tief  *hfch  #iM  pfc»i  up  a 
pin  mop  ai  15  feet'  Gre^t 
for  monilonng  baby's 
room  Of  as  general  pijf- 
pose  amplifier  FuH  2  W 
rms  oijipul  rurss  ori  6  lo 
15  volts  uses  8-45  Olwn 

Complete  kA  BH-S 

15.95 


CPO-1 

Runs  QO^\2  Vdc  1  wall  oyt  1  KHZ  good  for  CPO 
Alarm  Audio  Oscil^laliK     Cornpleii^  hit  tStS 


Witrsptr  LIfhi  Kil 

An  interesting  kri,  small  mike 
picks  tip  sounds  and  converts 
them  lo  light     The  louder  the 
sdynd    ihe  btighter  the  lighl 
Incl^udes  mike,  controls  up  to 
300  W    runs  on  110  VAC 
Complete  kit  WL-1 
S6.9S 


Mad  BtAsler  Kil 

Pfoducet  LOUD  est  shattering  and 
attei^tHiri  ^elhf^g  sirer^  ti^e  sound 
Can  supply  up  to  t5  *ntn%  oi 
obnoxiout  2L»di0  f^jna  cm  &'  is  VDC 

MB-1  Kit  I4.$5 


Tone  DecDdtr 

A  complete  lor>e  deco- 
der   on    a    smgie    PC 
boafd     Features    400- 
500Q     Hi     adiuatabte 
rajfge  vta  20  turn  pot  it'oita^e  re||u- 
laliOn   367  IC     Uselul  fp'  touch- 
tone   burst   detei^fion    PSK    etc 
Can  also  be  used  as  a  sl&l3le  tone 
encoder    Buns  on  5  to  12  voiis 
Complete  kit  TO  t      %SM 


Procfoces  upward  and  dowicnwafd 

wail    characienscic    ol    a    poiici^ 

Siren  5  W  peak  audio  output  tuns 

on    3-tS   volts    uses    3*45  ohm 

speaker 

Complete  kit  SM-3  S2  95 


CLOCK  KITS 

rouf  oM  tpvofilei  are  tier«  again    Over  7.000  Sold  Id  Date 
Ba  ena  pi  the  gang  and  OFcttr  yeurt  Ipday! 

Try  your  hand  at  buKding  the  finest  lookiag  clock  on  th 
market  iis  saiin  Umsh  anodr^ed  alummum  case  looks  gre. 
anyw*iefe.  *hile  siji  4"  LED  digiis  provide  a  htgniy  readab 
dfsp^ay  This  iS  a  co^nplele  kit,  no  extras  needed,  and  it  on 
takes  1-2  hours  to  assemble  Vour  choice  of  case  colors 
silver,  gold,  black  (specify^ 

Clock  kit.  12/24  hour.  DC-5  S24i 

Clock  with  to  min   10  lirner    %2^24  houf.  DC- 10  $2t-l 

Alarm  clock.  12  hour  only.  PC-8  129-1 

12V  DC  car  cfock.  DC-?  $29.1 

Fof  wired  and  tested  clocks  add  S10  00  to  kil  price 
SPEOFY  12  OR  24  HOUR  FORMAT 


SATELLITE  TV  KIT 


IQ  Hi  Timt  Bate 
rn  7  Ai.i^  It  M 


PARTS  PARADE 


imAf^p  ^jiKiion,  ffjliy  funabNi  audfo  lo  te 
'rilcKMm'  9x(\9£tiitnfl%,  divide tiy  Iwa PLL  tim 
LstQf  tot  UiCvUafii  tnr*snoli3  p^FfarinnflneB, 
iiMMftQ  AFC  la  aMWr*  drftl  kf^  mcmfitior 
i:;rt  COhP^V.  |]Uli  Mi 


Bv*V  roar  HHaMb  IV  »]r«ivn  wovm  ma 

II*  i<r*il«l?i«  in  Ml  term  «!  •  rvf«  lO*  frt'C* 
tHi  POPaiAR  S*T  TIC  flECEIVEH  IN  NrTFORMI  ytiun  loda^, 


F»al4md  Ml  m  n««Q 

viorv  EU«T  d  l>w  isitebl*  ICS&  S«4ac  TV 

lacawif  *i  M>«i  oi#ii3infi  in  r^ou&irrKis  a*  Hoc*- 

lii>ii»  Ttxi  n?i.  II  M3T  tD  buHtf,  pre^chid, 
plaltHEJ  boards  with  ti^rwnvd  ^ciivipontnl  layoul 
Msl^fBS  aceuratH  DomponiEii  plaremttiie  and  lh« 
fifitbcii  fcF  HdJorr  ana  kocaJt  o»cru«iqi  ate  pre 
•ukvmtiiM  »flo  tat^ma*  An  pms  an  tnt^uoaa 

di«cnptni«  cpaafiioQ  martut  «$  Htm  »  eon^ 
pifiie^  B&»ifrntihr  Miilrwcltonit  Faalyrti  dI  tHi  rv- 
cni^rjt  mcluda:  dual  DQnvwahon  cfeatQii  lof  Mtt 


AcQif^^li^-  S<i«4U^  TV  SyJwwwqt. 

a  Uivh  afilBiTna.  LNA  Cidw  ^*th 

1  af 

hHi,  Aao^fV  ana  Mqdiilalciir 

FtzanACHV»r»<IT 

S3' 

H2B  Fwdaiwsr,  Wtrod  and  Trbip<# 

IS 

120'KAvHntfrkLNA 

14, 

RhORFModuialor 

«* 

fttcaa  mciuaa  drtw-Hte  V^  atu^ 

awtiflHu!'*'!'!* 

IC  SPECIALS 


LINEAR 


301 
siS 

56€. 

^45a 

?*30 


«» 


t  as 

tt  so 

ti  so 

t   IS 

t1,» 

I1  « 

flM 

I  so 
t  sa 


4011 
4013 
4046 

4D4$ 
4D5§ 

ism 

4St| 


CMOS 


flff! 


50 
50 
Sl.flS 
.50 
£9.00 
S2.00 
$1.35 
SI  T5 


READOUTS 

Firiour^sio  I'CA  mo 

MAM  rf<lMPTT3B  ^X  A      1  Bp 


TRANSISTORS 


2H^\t  i«M  C'# 
fN4«ieFE;TC-F 
?NS4fil  WIP  C*f 

awtrn  iwpf«  s>«44i 

2Nlilf1<UHf  H^N 

tM|.^tf>40Vr 

NPN  IKW  TvPt  T*R 

PWP  MO*  Typ«  T*fl 

tl/T 


if^ioa 

ifi^ioa 
li^iao 

i«^iaa 

t1» 

t'Va* 

i<^t.aa 

tttm 

IH 
1B/|2  H 

itt 

vfiaa 


TTL 


MSOO 

7447 

7475 

7490 
74  f^ 


I  .40 
S1.3S 


SPECIAL 


nc90 

10116 

7  207  A 
7?T6D 
71&7C 
5314 

70C1 


S1500 
%  1.25 
117.50 
S  550 

S21  00 
ii250 

$  £  95 
S  6.50 


FERRITE  BEADS 

Ar.»  <flf«  »fHa  !«*< I     liii  aa 

ft  *^f*  94'^"  &t»ti         i.11  DO 


Sociteia 

B  Pfn  10/12.00 

14  Pin  10/sa.oo 

te  Pin  10/S2.00 

24  Pm  4^12  OO 

25  P^n^  4/t2,00 
40  Ptn  3/S2.00 


Otod«i 

S  1  V  Zener  20/fT.OO 

1M914Tvpe  S0/$1  00 

1KV2Amf)  BirOO 

1Q0V  lAmp  IVS1.00 


fltaiatcir  Aaal 
AfsorTiTHini  oi  f*Qp«ia*  waJues  -    > 
i^^atl    Cut  lead^lor  PC  motinling  ' 
cenler       '    leads    bag   ol  300  or 

S1  50 


Mini  iGN^be'  SPOT 
fled  Push  bull  rjns  H  O 


II  00 
3vSl  DO 


Earphonat 
leadi  S  ariin  gdcKJ  far  imall  lonf- 
ipaaner^  4i'«rni  c^ociL»  etc 
5l0f  S1.00 


Muni  %  o^m  Sp«afc«f 
Appro*   2  *     I3tain   flauntt 

*>fpr  Jew  fad  ids  m\*.ft  elc 
3  lor  Sa  M> 


Crriiaii 

3  579S45   MH?  |rS<t 

lOOOKKJ   MHZ  $500 

S?4a«00   MHZ  $S.OO 


4C  A(SiCpl4iri 

GockT    lor    cieeh^     n,e^d 
fttj)Tgpf«,ail  110  VAC  <HuO 

H  '    tfdC  Crt'  ?0  TrtA  $1  OO 

:t    i-BC  ifl  tSCmA         12.50 
12  vac  4^  ZSMiA        U  W 


fc»lid  Stal«  fluuvM 
Sf^am  buizm  450  k.;    w  dB    sounnd 
Output  ofii  'fi"t2  ¥tjc  al  1030  mA  TTt 

cprmddiib^i-  IMQ 

■  '    I  ■  M      II       ^M  !!■    I  ■       ^M'  I     I    ^^Ihl        !■ 


StuD  Tun#d  Cdlii 
Small  1/1 6r  Hei  Siugs  lumed  eou 
2\vtr^  10  fot  11.00 


AC  Ouiltl 

Panel  Mount  wvTt^  Leacts 

4'S100 


CAPACITORS 

TAMTALUU 

1  5  uF  25V  3/tt  00 
ieuF25V3/$lOO 
22uFa5V3^T00 


ALUUINUK 

E ipi  II, 11  ^"  I' 

lODO  iHif  i«V  ni{}iii  110 

10  u^  'ivRjij  ji  ig  ti  ^ 


DftK  CEAAVIC 

01   16V  JiSH-     W/11  M 
I   IftV  15-'t1  » 

W  tev  »  11  W 


OC'DC  ConvVfltf 
^!i  irtlc  iriipuT  pf  CHJ    ■§  vdc  (S)  3Dma 
"9  vdr  proUiJCH   1 5  vdr  t&>  f&ma  113$ 


^H  2D  Tian  Tim  Pbi  91  00 
i«   33  Tutfi  Trttii  i>0r    1  JO 


Ceramic  IF  FtJ'***!-- 


I 


Sp^'aQu-e     J-  4Q  r.' 

Siab^a  Poifrp(apyi#r)« 

.90  aa 


Crf  alal  MicrophcHiai 
Small  1  '  diBmi&Tt^r  V  thtck 
Cf  y5lat  rrtili;^  tarfudge    t.75 


Coil  Cofir^#clOf 

Chassis  mour^t 
BNC  lype  $1.00 


25  AMP 

100V  Bridge 

$1.50  «ich 

Minl*Bhdge  50V 
1  AMP 

2  for  SI. 00 


Mini  RG-174  Coa* 
10  ri.  fof  11.00 


Nicv  quality  dnH  I  lor  |1  OS 

X    RutJbef  GroiTiiTipfj        10  lor  |t.00 


Wwn*  Sag 
Ami   oi  l^fMJfeM    ditc    (JtE^t.  14^1     r«4't4Drt 

■■*r»%4ivi  a»ad«  urCAc4pfc«i>c 

i~  ^iiTQOpcrtijaig  b^^»OfK]|»ja 


C  onnvc  tvfv 
S  pin  lypt  ^goldCfl-nfacIl  lar 
miA-1003  ear  ckxfe  ntfltfult 


Audio 
Pr«sC4l«f 

Make     high     resoiutiori    audio 
measurmefits.  great  for  rn  us  tea  I 
instrufTienr  tuning.  PL  lones  etc 
Multiples  audto  UP  m  Irequency 
seiecta&i&  kIO  or  x100  g»ves  01 
HZ  fes{>lutior>  with  1  sec    gate 
TiiT^e'  High  serrsilrvily  Of  25  mv  t 
rri^g  input  z  arid  buill-m  lilt&ring 
gfves  great  performance     Ruris 
on  9V  taaliery  all  CMOS 
PS'2  kil  S2S.t5 

PS-2  wtfed  139.95 


600  MH2 
PRSSCALER 


Extend  the  range  of  yot 
counter  to  600  MHz  Wor^ 
With  ail  coynters  Less  tha 
ISO  mv  sensttfvtty  specify 
10  or  -100 

Wired  tested.  PS-IB  S59. 
Kit,  PS' IB  $44,* 


30  Walt  2  mtr  PWR  AMP 

Srmple  Class  C  power  amp  features  9  times  power  gam  t  W 
lor  S  out  2  W  in  lor  1 S  out.  4W  m  for  30  out  Max  output  of  35  \ 
incredible  vali>e,  complete  wiiti  all  parts,  less  case  and  T-R  rel* 
PA-l ,  30  W  pwr  amp  M  $22,' 

TR-1.  RF  sensed  T-R  relay  kit  6J 


MnF-23a  rrar^iittor  at  used  ipi  PA-1 
^tOdbgain  150  mtii  HtJS 


RF  actuated  relay  senses  RF 

(IW)  and  closes  DPDT  relay 

For  RF  sensed  T-R  relay 

TR-1  Kit     te.95 


Ptnaar  Siififilr  Mil 

Compl«tP     fr  ■!>((«     re^ulaled     pc 

supply  providHvirtabli!  6lol6v€4 

500  ma  ana  *5  all  Amp  EMceiieni  i 

regiiiBlton.   good   liMenng   and  t 

SFf  e    L  es£  rranstor  mer&  r#quif e«  ( 

:*  1  A  and  ?4  VCT 

GompiE4«  M  PS-3iT  I 


OP-AMP  SfMClal 
BI-FETLF  13741 '  Direct  pin  for  piri  7j^|-|»i^pfllible.t)ur&00.00€  MEG 
mpur  z,  supa/  loyv  SO  f  ^J^l  D  O^A*  powar  i^lrain 
SOlDriMllf         f»*00      ^  tOiOf  12.0© 


Ltdi    '  Your  ctioi'CS  pteasc  ipacify 

Mini  R^,  Jutntw  Fled.  Hi^h  {ntonBly  PIkJ.  Ilhjminalof  Red*  i/|1 

Mini  YelFowii,  Jumbo  Vallow.  Jumbo  Green  hf%% 


Motorola  UV  ZIOi  90  PF  ltomiti«i  eit«  a^«0  PF 


7BMG 

79M<^ 

723 

309K 

7805 


S1JS 
¥1.2S 

S.50 
$1.1S 
II  00 


TBI? 

7ei& 

7905 
7912 
791 S 


11.00 

1100 
•  1.25 
11.25 
t1.2S 


Sriflnfc  Tubing  Nuba 
N«a  pnccuE  pc«i  ol  '^nni  vie    i     ■    * 
snriftk  10  '«     Grval  ro4^  i.pl»C»       MIkf  1.W 


mtn  TO  4:?  Heal  Stnki 
iriffmiuoir  Srand  S  lof  i' 

To-a?C  HCffI  SifiAs  Kor  |< 


Opto  Isolators  -  4N28  type 

Opto  Reflectors  ■  PholO  diode  ^  LED 


$.50  4 

11.00  1 


'  pi^cur  I**  ib'^P*  ff  7  Pb^vc3' 


Rauitance 

'  3  ma^ 


CDS 


with   ingtvl 


^50  tjINrt 
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M  SMCIMISTS  •  CUSHCRAFT  •  DMUCf  •  HAM  HCV  •  HUSTUR  •  HV-ORIN  •  ICOM  •  KRNTRONICS  " 


DEMO  '^ 
SPECIAUM 


POPULAR  VALUES  FROM  SPECTRONICS! 


»  SAVE  $$$-OUANTiTIES  LIMITED! 


SONY 


ICF  6800W  31BAND 
PORTABLE  WORLD  RECEIVER 


"The  Best  Under  $1, 000.00... WRTV  Handbook 


SUPER 
DEMO  PRICE! 

H69 

Plus  $8.00  Shipping 
(Conn  USA) 


Regularly  5§49.95- 


^■DEfyiO"  SPECIAL! 

SAVE  SaO.OO  MOREi 

We  ttawe  a  limiT&cj  numut^r  u^  -.ii^:^-  ^  demo  ICF-#&CX31iftrB 

thai  are  Deing  oll^red  ar  a  savmg  of  SSO.OO  over  liie  firict 

of  new  models.  These  units  were  uaed  by  SON¥  sales 

people  at  Trade  Shows    and  are  srrfl  m  mint  condition 

The  FllII  1  year  SONY  warrantee  is  al^o  in  force  This  is  h 

super  deal,  and  is  not  avaliiiable  from  any  other  dealer  <n 

the  US  A 

ORDER  NOW!  LIMITED  QUANTITY 


^^eas^lilkV"  VOX 
PORTABLE  TRANSCEIVER 


t        I ' 


49 


91 


#■, 


«*tf]  t3  og 


•  Up  ic!  li  nuie  FM  TfatitifTHttHnfl 

•  HnhndS  Tfe^e'   VOX  op«<ilian 

*-.*  jiTiie*^    HftHtngfpf  -  --    '  -  -  dair    elc  . 
i,iv'i    h^n^rijOi    igT    .,    :  :;    iifl    flflma 


>  M  MUTl 

AL,4H,M  CAh 

Hr  USED  FQn 

SiT4TIDN  I  0 


23 -^js 


S-I995 


(iLU$t-l1l3LrP$ 


-    7-  A«d  LED  Nucnerilt 
■  2^4-IH'r    Memory  Alarm 
•  I-Vm*  Wan«nitH 


lEAflCAT  IC'150  MAtJp.HEUl 


SALE 

299 

i.f.iil|...i|(|. 


95 


-  0  Sana    l&Channii 
•  Aulo  Sc»o  •  CtiJirinej 
LocNoul  •  "^ow  T«ke  <t 
Wilh  V&u  Anyy^rtiierer' 


KENTEC*^ 

24-HOUR  DIGITAL 
NltLITARY  TIME 
ALARM  CLOCK 


Droi^ie  Contral 

Dark  Brown  Walnirl  Gram 


s 


SUB  AUDIBLE  TONE 
HEAOOUARTERS 


EHCOBCnS 


29 


9S 


*4Wtft3M 


j4:i*  iCa^iy&i*Mi|ii 


W*     stack     CammbifliCiMeni 
S0«cialltti  SS3?  ind  S5  12M 


AMECO 
PREAMPS 


rUH 


^tf  t 


iCiPiKi  UtA  up'lii 

Modal  PUF  Z  %^29'^ 

lAeatiPtl  irfVS. 

II4MI  PT  »  «f4)1^|  t*4  H 


Put  Your  Computer  "On -The- Air" 
The  InterfaceTM 

List      $169^^ 


Plus  $3.00  Shipfiing 


Your  personal  computer  txecomes  a  complete  CW:RTTY/ASCII 
send  and  feceive  termmal  wrtfi  Th«  Inlerf  ac*  linking  il  to  yoo^  trans> 
ceiver. 

ir  ^ou  own  an  Apple  If  or  Apple  II  Plus,  Atari  4Q0  or  600,  TRSeO 
Color  Computer,  or  VlC-20,  The  Inlerface  will  pul  your  computef  "On- 
The^Air". 

Softi^afe  for  ^ach  system  features  spHt  screen  display  buffered 
keyboard,  status  display,  and  rnesaage  ports.  Attach  any  Cenironics 
compatible  printer  tor  tiard  cofry.  Software  i^s  available,  on  diskette 
For  the  Appie  and  program  boards  tor  the  others,  at  actditionat  cost. 

Apple  Atari  VIC-20  TRS-80C 

diskette  board  tio^ard  board 


12995 


S49.95 


SA9  95 


S59.95 


BftW  PORTABLE 
APARTMENT  ANTENNA 


-UMITED 

OUAWTtTlfS 


SONY  ICR2C301 

I N&TAIVT.  ACCESS 

CHGtTAl    f^ORTVUAUE 

SCaiuiwea 

•  AM  CW  5SB 

•  1  50  KH2-30  MHj  *   FM  BROh'^CICAST 
•  PU_  SYNTHESIZED  Wt  IH  SCANN3MG  AfsO 
MB^CRV  •  AC  ADAPTOf^  •  %  rum  FACTOR^ 


ICR-4B00 

SONY  6-BAND 

POCKET  WORLD  RECEIVER 
•  I  ftjoa  3«ift  •#19  -Ktwr— S*  t.j,  pin  w a 


watt! 'SSQiCW  22' F     AAitt  4ihi|hi^  Iq 


ALEKANOEH  BP  4-W 
500  hffAH  NICAD 


VOCOM  FAVORITES 


5/8  WAVE  TELESCOPING 
ANTENNA  '19" 


1>tiJsS2.00 
Shipping 

Co«"i  USA 


VoCom  POWER  POCKET    _. 


199 


il 
If 


■  2  W  In     • 


2C  025  AMP 

$7650 

Plus  ^.00 
25  W  Ot/t      Shipping 


.AVANTI  THRU  GLASS  ANTENNA 


32 


95 


pitii 


> 


TlWt  ««tnl>  On  OliU  II  tHf  llll  IWD-wMV  e»i*^ 
il*A^5;BW(|   «f4   rf-   ^  i*^^  It*   34411    t«- 


tCOM  HEADQUARTERS 


89 


§s 


pin  I  t1  OQ 

iPiipgl^g 
ICOPIN  U  &  I 


24 


95 


pllii   I  j  IJO 


»ixj    Matti^    IV    trtwi 
WAM    t»  f  If    NiCkBt 


r^,fc^\  JC3AT  t32D  Mi  Ml) 
IC4AT  t«0  n#Hd» 


;4t^' 


ICOM 

IC2A. 

IC2AT 


'f 

'hjtliiJ^ 


I 


t 


Q 

SI 

3 


n 


CALL  FOR  PRICE  &  AVAILAeiLlTY 


CALL  OR  WRITE  MASTER  CARD  VISA,  MONEY  ORDERS,  PERSONAL  CHECKS  TAKE  3  WEEKS 
TO  CLEAR,  ACCEPTED  INTERNATIONAL  ORDERS  WELCOME.  PLEASE  REQUEST  PRO  FORMA 
INVOICE     ILLINOIS  RESkDENTS  ADD  6%  SALES  TAX, 


TO  ORDER 
HOURS: 


MON   THRU  WED   9  30  6  00.  THURS  FRI    930-800.  SAT  9  30  3  00 


STOP  BY  AND  VISIT  WHEN  IN  THE  CHICAGOLAND  AREA!! 
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FACIT  45S5  SERIAL  PAGE  PRINTER 


The  Facie  A555  alphanumerlcal  serial  printer  Is  complete.   Equipped  with  ftS23aC  Interface, 
printing  tuechanl&m,  control  electronics,  drive  electronics,  power  supply  and  character  geners- 
tor.   The  Adaptation  electronics  can  be  modified  in  four  versions ;Blt-parallel  data  transfer . 
CCXTT  (EIA.  RB232C)  for  bit-serial  data  transfer  and  the  current  loop  (TTY)  interface  also  for 
bit  serial  data  transfer*  The  Facit  A555  prints  on  ordinary  paper  and  Is  adjustable  for  dif- 
ferent paper  widths  and  formats »  9-5"  poper  width  with  66  lines  per  page  or  DlS  AA  with  70 

lines  per  page. 

SPECIFICATIONS 


Frlnt  epeed 

Printing  mode 

Max.  #  of  ch/llne 

Matrix 

Char.  Size  Height 

Char.  Size  Width 


up  to  60ch,s, 

Incremental* 

80  alt.  LIZ* 

7X5  dot  matrix* 

2,7niin/l/a" 

l.lmni/O.OS"    132ch/llne 

a.iinffi/0.0d3"  SOch/llne 


Char,   spacing 

Char.    Code 
Chat«   Bet 

Feed  mechanlsii 


2.3AEm/l/lO*'   fiOch/llne 
I.55imi/0.06"    132ch/line 
ECMA-6   7-bit   coded  char,    aet 
63  Char,   various  national 
versions. 
Sprocket   feed* 


THESE  UNITS  WERE  PULLED  OUT  OF  SERVICE  IN  GOOD  WORKING  CONDITION.   WE  CHECK  EACH  UNIT  ON  A 
RADIO  SHACK  TRS-flO  COLOR  COMPUTER* 


PRINTER  OKLY    $129,99 

Printer  with  linecord,  box  of 
paper,  Inter^connect  cable  for 
TRB-60  COLOR  COHPUTER. 

$149.99 


GENEVA  CALCULATOR  WATCH 

rhi£  attractive  watch  has  the  following  modes 

Normal  Time  Settings 

Calendar  Setting, 

Dally  Alarm  Time  Setting^ 

Weekly  Alarm  Time  Settings 

Chronograph, 

Calculator. 


• 

II ' 

■ 

I 

■ 

Featured  In  Black  Plastic 


$2^.99 


or   Featured  in  Stainless  Steel 


$29.99 


SILICON  DIODES 

FEED  THRU  SOLDER  RF  CAPACTORS 

MR  7  51 

lOOvdc 

6Amps 

10/$5.00 

100/$ 38. 00 

470pf  +-20I 

MR510 

lOOOvdc 

3Amps 

10/$3.7S 

I00/$24.00 

HEP  170 

lOOOvdc 

2  Amps 

20/$2.O0 

100/$15,00 

5/51,00  or  100/$ 15. 00  or 

IK3209 

iOOvdc 

1 5Amps 

$2.00 

10/  $15.00 

lOOO/SlOO.OO 

1 

BYX21/200 

200vdt 

25Amps 

$2.00 

10/  $15.00 

lK2n8A 

600vdc 

SOArops 

$5,00 

10/  $40.00 

lOOOpf/.OOlu 

Ef  +"10t 

DS85-04G 

400vdc 

SOAmps 

$10.00 

10/  $80.00 

IN 3269 

600vdc 

L  60Amps 

$13.00 

10/$ 120. 00 

4/SI,00  or  100/520,00  or 

275Z41 

300 vdc 

250Amps 

$20,00 

10/$17S.OO 

1000/$150.0C 

^ 

7-5754 

300vdc 
15KV0C 

40DAmp^ 
20ma. 

$30*00 
$3.00 

10/$2SO.O0 
10/  $20.00 

RCB^IS 

E  PROMS 

SMFR20K 

aOKVOC 

2QiBa. 

$4.00 

10/  $30.00 

lN414a 

signal 

30/Sl.OO 

100/  $3.00 

2708  1024k1 
2716  2048x3 
27L32/25L32 

$2.00  each 

FATRCHILD 

ili6  i6K  DYNAMIC  RAMS  20Qns.  Part  * 

16K75 

$4*00  each 

25  For  $25 

*00 

or  100  For 

S90.00  or 

1000  For  $750,00 

$10.00  each 

EEWLEn  PACKARD  MICROWAVE 

DIODES 

iH5711 

(5082-2800) 

Schottky 

Barrier  Diodes 

SI, 00  or  10 

for  S  8,50 

m57l2 

(5082-2810) 

II 

11      >* 

$1,50  or  10 

for  $10.00 

1N6263 

CHSCH-lOOl) 

ti 

II      11 

$  .75  or  10 

for  $   5.00 

5082-2835 

ti 

11         ir 

$1,50  or  10 

for  SIO^OO 

5082-2805 

Quad  Hatched 

11 

'*   per 

set  $5.00  or  10 

for  $40.00 

Tolf  Free  Numbef 
SOO-528-01SO 
(For  orders  only) 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


(fli*^l|z  elect rof|ie§ 


*'A1I  parts^  rr>iy  be  nsw  or 
surplLia,  and  parts  may  be 
sutetituied  wirh  comparable  parts 
\i  we  are  oui  of  stocli  of  an  Kem, ' 
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"MIXERS" 


riATKINS  JOHNSON  WJ-M6  Double  Balanced  Mixer 

LO  and  RF  0.2  to  3Q0MH2  IF  DC  to  300MHz 

Conversion  Loss  (SSB)  6.5dB  Max.  1  to  50MHz 

8.5dB  Max.  .2  to  300MHz 
Noise  Figure  (SSB)  same  as  above 

8.5dB  Max.  50  to  300MHz 
Conversion  Compression  .3dB  Typ. 


$21.00 


WITH  DATA  SHEET 


NEC  (NIPPON  ELECTRIC  CO.  LTD.  NE57835/2SC2150  Microwave  Transistor 


NF  Min  F=2GH2 
F=3GH2 

F=4GHz 


dB  2.4  Typ. 
dB  3.4  Typ. 
dB  4.3  Typ. 


MAG  F=2GH2 

dB  12  Typ. 

F=3GHz 

dB  9  Typ. 

F=4GHz 

dB  6. 5  Typ 

$5.30 


Ft  Gain  Bandwidth  Product  at  Vce=8v,  Ic= 
Vcbo    25v    Vceo    llv    Vebo     3v 


GHz     4  Min.      6  Typ. 
Ic       50nia.  Pt.  25ftnw 


UNELCO  RF  FowefT  and  Linear  Arplifier  Capacitors 

These  are  the  famous  capacitors  used  by  all  the  RF  Power  and  Linear  Amplifier 
manufacturers,  and  described  in  the  RF  Data  Book. 


5pf 

5.1pf 

6.8pf 

7pf 

8.2pf 


lOpf 
12pf 
13pf 
14pf 

15pf 


18pf 

22pf 
25pf 
27pf 
27 .  5pf 


30pf 
32pf 
33pf 
3^f 
40pf 


43pf 
51pf 


llOpf 
120pf 


82pf 


lAOpf 


200pf  1  to 

220pf  11  to 

470pf  51  up 
500pf 

lonbpf 


lOpcs,  $1,00  ea 

50pcs,  $  .90  ea 

pes ,  $  . 80  ea 


NIPPON  ELECTRIC  COMPANY  TUNNEL  DIODES 

Peak  Pt,  Current  ma.  Ip 

Valley  Pt.  Current  ma.  Iv 

Peak  Pt,  Voltage  mv,  Vp 

Projected  Peak  Pt.  Voltage  mv.  Vpp  Vf^Ip 

Series  Res-  Ohms  rS 

Terminal  Cap,  pf.  Ct 

Valley  Pt,  Voltage  mv.  VV 


FAIRCHILD  /  DUMONT  Oscilloscope  Probes  Model  42908 


MODEL  1S2199 

1S2200   ^^'^^ 

9min-  lOTyp.  Umax. 

9min,  10Typ<  Umax. 

l.ZTyp.  1.5max, 

1.2Typ.  K5max, 

95Typ.  120max. 

75Typ.  90max. 

)   480min,  550Typ,  630max. 

440min.  520Typ,  600max 

2.5Typ.  4max. 

2Typ-  3max> 

1.7Typ,  2max. 

5Typ*  8max- 

370Typ, 

350Typ. 

Input  Impedance  10  meg..  Input  Capacity  6.5  to  12pf.,  Division  Ratio  (Volts/Oiv  Factor) 

10:1,  Cable  Length  4Ft.  ,  Frequency  Range  Over  lOOMHz. 

These  Probes  will  work  on  all  Tektronix,  Hewlett  Packard,  and  other  Oscilloscopes. 

PRICE   $45.00 


MOTOROLA  RF  DATA  BOOK 


Lists  all  Motorola  RF  Transistors  /  RF  Power  Amplifiers,  Varactor  Diodes  and  much  much 
more. 


PRICE   $7.50 


Toll  Free  Number 
600-528-0180 
(For  orders  only) 


(^^^i^  elect roi|ics 


*'Al\  parts  ma^  be  n»w  &t 
surplus,  and  parts  may  be 
sub$tituted  with  comparable  part^ 
III  we  are  out  of  slQ<;k  of  an  item," 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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RF  TRANSISTORS,  MICROWAVE  DIODES 


PART 


PRICE 


PART 


PRICE 


PART 


PRICE 


1S2199 

5  7.50 

2N6083 

$ 

13.25 

CA2612   (TRW) 

$  25.00 

1S2200 

7.50 

2N6084 

15.00 

CA2674   (TRW) 

25.00 

2N1561 

25.00 

2N6094  / 

'M9622 

11.00 

CA2881-1(TRW) 

25.00 

2Ni562 

25.00 

2N6095  , 

'M9623 

12.00 

CA4101   (TRW) 

25.00 

2N2857 

1.55 

2N6096  /H9624 

15.50 

CA4201   (TRW) 

25.00 

2N2857JAN 

2.55 

2N6097 

17.25 

CA4600   (TRW) 

25.00 

2N2876 

11.00 

2N6136 

21.85 

CD 1889 

20.00 

2N29A7 

18.35 

2N6166 

40.25 

CD2545 

20.00 

2N2948 

15.50 

2N6201 

50.00 

CMD5 1 4AB 

20.00 

2N2949 

3.90 

2N6459 

18.00 

D4959 

10,00 

2N2950 

4.60 

2H6603 

12.00 

D4987M 

20. 00 

2N3375 

8.00 

2N6680 

80.00 

D5147D 

10.00 

2N3553 

1.57 

2SC756A 

7.50 

D5506 

10.00 

2N3632 

13.80 

2SC781 

2.80 

D5827AH 

20.00 

2N3818 

5.00 

2SC10ia 

1.00 

DMD6022 

30.00 

2N3866 

1.30 

2SC1042 

12.00 

DMS-2A-2  50 

40.00 

2N3924 

3.35 

2SCi070 

2.50 

HEP76 

4.95 

2N3927 

17.75 

2SC1239 

2.50 

HEPS 3002 

11.30 

2N3950 

25.00 

2SC1251 

12.00 

HEPS3003 

30.00 

2NA072 

1.80 

2SC1306 

2.90 

HEPS3005 

10.00 

2N4127 

21.00 

2SC1307 

5.50 

HEPS3006 

19.90 

2NA42  7 

1.30 

2SC1760 

1.50 

HEPS3007 

25.00 

2NW28 

1.85 

2SC1970 

2.50 

HF,PS3010 

11.34 

2N4957 

3.45 

2SC2166 

5.50 

HTEF2204  H.P. 

112.00 

2N4958 

2.90 

8B1087 

(M.A.) 

25.00 

5082-0112  H.P. 

14.20 

2N4959 

2.30 

A50-12 

20.00 

5082-0253  H.P. 

105.00 

2N5090 

13.90 

A.283a 

5.00 

5082-0320  H.P. 

58.00 

2N5108 

4.00 

ALD4200N  (AVANTEK) 

395.00 

5082-0386  H.P. 

POR 

2N5109 

1.70 

AM123 

97.35 

5082-0401  H.P. 

FOR 

2N5160 

3.45 

AM688 

100.00 

5082-0438  H.P. 

POR 

2N5177 

21.62 

BB105B 

.52 

5082-1028  H.P. 

POR 

2N5179 

1.00 

BD4/4JFBD4  (G-E.) 

10.00 

5082-2711  H.P. 

23.15 

2N5583 

4.00 

BFq85 

1.50 

5082-3080  H.P. 

2.00 

2N5589 

8.65 

BFR90 

L.30 

5082-3188  H.P. 

1.00 

2N5590 

10.35 

BFR91 

1.65 

5082-6459  H.P. 

POR 

2N5591 

13.80 

BFW92 

1.50 

5082-8323  H.P. 

POR 

2N5635 

10.95 

BFX89 

1.00 

35826E  H.P. 

POR 

2N5637 

15.50 

BFY90 

1.00 

35831E  H.P. 

29.99 

2N5641 

9.20 

BGY54 

25.00 

35853E  H.P. 

71.50 

2N56A2 

10.95 

BGY55 

25.00 

35854E  H.P. 

75.00 

2N5643 

15. 50 

BGY74 

25.00 

HPA0241  H.P. 

75.60 

2N5645 

13.80 

BGY75 

25.00 

HXTR3101  H.P. 

7.00 

2N5646 

20.70 

BL161 

10.00 

HXTR3102  H.P, 

8.75 

2N5691 

18.00 

BLX67 

11.00 

HXTR6101/2N6617 

H.P. 55. 00 

2N5764 

27.00 

BLY568CF 

25.00 

HXTR6104  H.P. 

68.00 

2N5836 

5.45 

BLY87 

13.00 

HXTR6105  H.P. 

31.00 

2N5842 

8.00 

ELY  88 

14,00 

HXTR6106  H.P. 

33.00 

2N5849 

20.00 

BLY89 

15.00 

QSCH1995  H.P. 

POR 

2N5913 

3.25 

BLY90 

20.00 

JO 2 000  TRW 

10.00 

2N5922 

10.00 

BLY351 

10.00 

J02001  TRW 

25.00 

2N5923 

25.00 

C4005 

20.00 

J04045  TRW 

25.00 

2N  594 1 

23.00 

CA402 

(TRW) 

25-00 

K3A 

10.00 

2N5942 

40.00 

CA405 

(TRW) 

25.00 

MA450A 

10.00 

2N5944 

9.20 

CA612B 

(TRW) 

25.00 

MA41487 

POR 

2N594  5 

11.50 

CA2100 

(TRW) 

25.00 

MA41765 

POR 

2N5946 

19.00 

CA2113 

(TRW) 

25.00 

MA43589 

POR 

2N6080 

9.20 

CA2200 

(TRW) 

25.00 

MA43636 

POR 

2N6081 

10.35 

CA2213 

(TRW) 

25.00 

MA47044 

POR 

2N6082 

11.50 

CA2418 

(TRW) 

25.00 

MA47651 

25.50 

Toll  Free  Number 
800-52aO180 
(For  orders  only) 


"Al(  parts  may  be  new  or 
surpluSp  and  parts  may  b« 
substituted  witri  compaf^bie  parts 
W  we  are  out  of  stock  of  an  item." 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 

dlH^f^  elect roi|ic§ 


134     73  Magazine  *  May,  1983 


I' 


GaAs,  TUNNEL  DIODES,  ETC. 


PART 


PRICE 


PART 


PRICE 


PART 


PRICE 


MA47100 

$   3,05 

MRF503 

S   6.00 

PT4186B 

$        POR 

MA47202 

30-80 

MRF504 

7.00 

PT4209 

POR 

MA47771 

FOR 

MRF509 

5.00 

PT4209C 

POR 

MA47852 

FOR 

MRF51L 

8-65 

PT4566 

POR 

MA49558 

POR 

MRF605 

20,00 

PT4570 

FOR 

HB402i 

FOR 

MRF629 

3.47 

PT4571 

POR 

MBDIOI 

1.00 

MRF644 

23.00 

PT4571A 

POR 

MD0513 

POR 

MRF816 

15.00 

PT4577 

POR 

MHWil7i 

42,50 

MRF823 

20-00 

PT4590 

POR 

MHW1182 

48.60 

MRF90 I 

3,00 

PT4612 

POR 

MHW4171 

49.35 

MRF8004 

2,  10 

PT4628 

POR 

MHW4172 

51*90 

MS261F 

POR 

PT4640 

POR 

MHW4342 

68-75 

MT4150  Fair. 

POR 

PT4642 

FOR 

Ml -PI  02 

2  5  -  00 

MT5126  Fair- 

POR 

FT5632 

POR 

MMl 500 

32  -  32 

MT5481  Fair. 

POR 

FT 57 49 

POR 

MM1550 

POR 

MT5482  Fair. 

POR 

PT6612 

POR 

MMl  552 

50.00 

MT5483  Fair. 

POR 

PT6626 

POR 

MMl  553 

50*00 

MT5596  Fair. 

POR 

PT6709 

POR 

MM1614 

10-00 

MT5764  Fair. 

POR 

PT6720 

POR 

MM2608 

5.00 

MT8762  Fair. 

POR 

PT8510 

POR 

MM3375A 

11.50 

MV109 

.77 

PT8524 

POR 

MM4429 

10,00 

MV1401 

8.75 

PT8609 

POR 

MMSOOO 

K15 

MV1624 

1.42 

PT8633 

POR 

MM8006 

2*30 

MV1805 

15.00 

PT8639 

POR 

M0277L 

POR 

MV1808 

10,00 

PT8659 

POR 

M0283L 

POR 

MV1817B 

10-00 

PT8679 

POR 

M03757 

POR 

MV1863B 

10.00 

PT8708 

POR 

MP102 

POR 

MVL864A 

10.00 

PT8709 

POR 

MPN3202 

10,00 

MV1864B 

10,00 

FT8727 

POR 

MPN3401 

.52 

HV1864D 

10.00 

FT8731 

POR 

MPN3412      ' 

1.00 

MV1868D 

10.00 

PT8742 

POR 

MPSU31 

1,01 

MV2101 

.90 

PT8787 

POR 

MRA2023-U5  TRW 

42,50 

MV2111 

-90 

PT9790 

41,70 

MRF2 12/208 

16,10 

MV2U5 

1.55 

PT31962 

POR 

MRF223 

13,25 

MV2201 

.53 

PT3I963 

POR 

MRF224 

15.50 

MV2203 

.53 

PT31983 

POR 

MRF237 

3.15 

MV2209 

2-00 

PTX6680 

POR 

MRF238 

12,65 

MV2215 

2-00 

RAY-3 

24.99 

MRF243 

25-00 

MWAllO 

7,45 

40081 

FOR 

MRF245 

34,50 

MWA120 

7*80 

40281 

POR 

MRF247 

34,50 

MWA130 

8,25 

40282 

FOR 

MRF304 

43,45 

MUrA210 

7.80 

40290 

POR 

MRF315 

23.00 

MWA220 

8,25 

RFliO 

25.00 

MRF420 

20,00 

MWA230 

8.65 

SCA3522 

POR 

MRF421 

36-80 

MWA310 

8.25 

SCA3523 

POR 

MRF422 

41.40 

MWA320 

8.65 

SD1065 

POR 

KRF427 

16.10 

MWA330 

9.50 

SS43 

POR 

MRF428 

46.00 

NEC57835 

5,30 

TP1014 

POR 

MRF450/A 

13.80 

ON  382 

3.00 

TP1028 

POR 

MRF453/A 

17.25 

PPT5 15-20-3 

FOR 

TRW- 3 

POR 

MRF454/A 

19.90 

PRT8637 

POR 

UT0504  Avantek 

70.00 

MRF455/A 

16,00 

PSCQ2-I60 

POR 

UT0511  Avantek 

W,00 

MRF4  58 

19,90 

PT3190 

POR 

V15 

4.00 

MRF463 

25.00 

PT3194 

POR 

V33B 

4,00 

t^F472 

1.00 

PT3195 

POR 

VIOOB 

4.00 

MRF475 

2.90 

FT3537 

POR 

VABBOIEC 

25.00 

MRF477 

11.50 

PT4i66E 

POR 

VAB804EC 

25.00 

MRF502 

1.04 

PT4176D 

POR 

VAS21AN20 

25.00 

Toll  Free  Number 
800-528-01 80 
(For  orders  only) 


"All  parts  may  be  new  or 
surplus,  and  parls  may  be 
subsiitiited  wUh  cofnf>aT3i]le  parta 
It  wm  ore  out  of  stock  of  an  Uerm" 


^*H5  clectroqics 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


1 
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COAXIAL  RELAY  SlrtTCHES  SPDT 


Electronic  Specialty  Co. /Raven  Electronics 
Part  ?  25N28  part  if   SU-01 

26Vdc  Type  N  Connector,  DC  to    I  GUz, 


¥Sn   3985-556-9683 


949.00 


Amphena  L 

Part  I  316-10102-^8 

ll5Vac  Type  BKC  DC  to  3  QHz 


S29.99 


FXR 

Part  P    300-1 11 B2 

IZOVac  Type  &NC  DC  to  4  GHz, 

FSN  598S- 543- 1225 

S39,99 


FXR 

Part  #  300-11173 
l20Vac  Type  BKC  Same 
FSN  5985-543-1650 

$39.99 


1 


H. 


{ 


VOIIti  JD  ^       i 


BNC  To  flananis  Plug  Coax  Cable  RG-58   36   incb  or  BNC  to  N  Coax  Cable  RG-5S  36   inch. 


$7,99  or  2  For  SI  3- 99  or   10  For  $50.00 


$8.99  or  2  for  515.99  or   10  For  $60.00 


SOLID  STATE  RELAYS 

PtB  Model  ECnDB72 
PRICE  EA€H     $5*00 

Digislg,    Inc,    Model  ECS-2t5 
FmiCE  EACH     $7.50 

CrlgabyyBarton  Model  GB7400 
PRICE  EACH      $7,50 


5vdc  turn  on 


5vdc  turn  on 


5vdc  turn  on 


120vac  contact  at   Taups  or  20afflps  on  a 

i0"x   10"x   .124  aluminum.  Keataink  with 
silicon  grease. 

240vac  contact   14ainps  or  4Ciasips  oa  a 

10'*x   10"x   '124  aluminum.  Heatalnk  wltt) 
silicon  grease. 

240vaci  contact  at    1  Samps  or  40ainps  on  ^ 

10"3i    I0'*x    .124  aluminuin*  Heatglnk  with 
slllcDn  grease - 


iNOTE;   ***     Items  may  be  substituted  with  other  brands  or  equivalent  model  numbers.    *** 


cfM*^ 


elect  roqicii 


**Alt  f>iirts  may  be  new  or 
suiplus,  and  parts  may  be 
substituted  witti  comparable  parts 
if  we  are  oul  of  slock  of  an  item," 


Toll  Fr«t  Numbftf 
800-528-0100 
(For  ord*r«  only) 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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RECALL  PHONE  MEMORY   TELEPHONE  WITH   24  NUMBER  AtTTO  DIALER 

4^ ^ ^T WI ■ •= ??^ HT^ T^ 

The  Recall  Phone  Telephone  employs  the  laces c  sLete  of  arc 
commLuil  cat  Ions  technology ,  It  Is  a  comblnacian  telephone 
and  automatic  dlalei'  that  uses  premlam-quall  ty,  aol  id -state 
circuitry  to  assure  hlgh-rellalilllty  pari omiance  in  personal 
or  baainese  applications.  $49>99 


ARON  ALPHA  RAPID  BQ^iJlt^G  GLUE 

Super  Glue  fCH*4S6  high  Btrangth 
rapid  bonding  adhesive. Alpha 
Cyanoacry late* Set-Time  20  to  40 
aec. ,0.?f l.oz. (ZOgm. > 

$2.00 


TOOCH   TONE   PAD 

-■-  1 — i  T 

This  pad  contains  all  the  electronics  to 
produce  standard  touchstone  tones.  New 
vich  daca. 


I"*- 


59,99  or  10/589.99 


MITSUMI   UHP/VHF  VARACTOR  TL^ER  tgH>EL  LTEIA 

Perfect    for   those  unscrambler  projects. 
New  uith  data. 


S19.99   or    10/S 149.99 


INTEGRATED    CIRCUIT 


tiCn72P 

MC1358P 

HC1350P 

HCnaOAiP 

MC13!0P 

MCU96P 

Ut565N 

LM38{ftil4 

LMl6e9N 

NE564N 

NE561N 


Color  TV  Video  Modulator  Circuit- 

IF  Amp* ,Limiter,FM  Detector, Audio  Driver, Electronic  Attenuator, 

IF  Amplifier 

Lou  Level  Video  Detector 

FH  Stereo  Demodulator 

Balanced  Modula tor/Demodulator 

Phase  Locked  Loop 

2Wact  Audio  Power  Amplifier 

TV  Video  Modulator 

Phase  Locked  Loop 

Phaiie  Locked  Loop 


I    to    10 

Uup 

4.42 

S2,95 

5.00 

4.00 

1.50 

1.25 

1 .  50 

Ki5 

4,29 

3,30 

1.50 

1.25 

2.50 

2.00 

1 ,  56 

1.25 

5.00 

4-0O 

10.00 

8.00 

10.00 

3.00 

FERRANTI  ELECTRONICS  AH  RADIO  RECEIVER  MODEL  ZM414  INTEGRATED  CIRCUIT. 
Features; 

1,2  to  1.6  volt  operating  range., Less  than  0, 5ma  current  consumption.  ISORHz  to  ^^z 
Frequency  range. , Easy  to  assemble, no  alignment  necessary.  Effective  and  variable  AGC  action., 
Will  drive  an  earphone  direct.  Excellent  audio  quality* , Typical  power  gain  of  72dB. ,T0-1S 
package.  With  data, $2.99  or  10  For  S24.99 


HI  CAD  RI^CHARGEAELE  BATTERIES 

AA  flattery  Pack  of  6  These  are  Factory 
N^.  $5.00 

SUB  C  Pack  of  10  2.5Amp/Hr«   510.00 

l^tes  Rechargeable  Battery  Packs 


12vdc  at  2.5Ajnp/Hr. 
12vdc  at  5Afflp/Hr. 


511,99 
$15,99 


We  will  be  dosed  April 
27th  through  May  2nd . . 

See  you  at  the  Dayton 
Hamvention! 


<^^^l|z  electroi|ics 


"All  parts  may  he  new  or 
surplus,  artd  parts  may  be 
suDstituted  with  comparaoie  pans 
1^1  ^e  are  out  ol  stock  ot  an  ^tem/' 


Toll  Free  Number 
600-528-0180 
(For  ordefS  only) 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


■ 
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"SOCKETS  AND  CHIMNEYS" 


EIMAC  TUBE  SOCKETS  AND  CHIMNEYS 


SKI  10 

Sockist 

Sl£300A 

Socket   For    4CX5000A.R, J,   4CX10,OOOD,    4CXi5,0DQA,J 

SK40Q 

Socket   For   4-125A,25OA,4O0A,4O0C,4Fftl25A,400A,4-500A,5-S0QA 

SK406 

Chimney   For   4-2  50A»400At400C,4PR400A 

SK416 

Cbinmey  For    3-400Z 

SK50O 

Socket   For   4-100QA/4PR1000A/B 

SK60Q 

Socket  For  4CX250B,BC.FG.R,4CX3S0ApF,FJ 

SK602 

Socket  For   4CX250S,BC,FG,R,4CX350A,F,FJ 

S)C606 

Chiamey  For   4CX250B,BC,FG,R,4CX350A,F,FJ 

SK607 

Socket   For   4CX600J,JA 

SK610 

Socket    For   4CX60OJ,JA 

SH^IQ 

Socket   For  4CX600J,JA 

SK626 

Chinmey   For   4CX600J , JA 

SK&SO 

Socket    For   4CX60OJ , JA 

SEC636B 

Chimney  For   4CX600J,JA 

SK640 

Socket   For   4CX600J,JA 

3K646 

Chimney  For  4CX6O0J,JA 

S1C700 

Socket  For   4GX300A,¥,4CX125C,F 

SK71U 

Socket  For  4CX300A;Y,4CX125C,F 

SK740 

Socket   For  4CX300ApV .4CX125C,F 

SK7  70 

Socket   For    4CX300A,Y ,4CX125C,F 

SK800A 

Socket   For  4CX1000A,4CX1 300a 

SK806 

Chinmey    For   4CX1000A,4CX1500B 

sttsio 

Socket   For   4CXIOOOA,4CX1500B 

SK900 

Socket    For   4X500A 

SK906 

Chinmey   For    4X5O0A 

SKU20 

Socket   For   5CX3O0OA 

SKI490 

Socket   For   4CV8000A 

JOHNSON   TUBE 

SOCKETS  AKD  CHIMNEYS 

SFOR 

$520. 00 

260.00 

74.00 

36,00 

390,00 

SI,  00 

73.00 

11*00 

60.00 

60.00 

66.00 

10.00 

66,00 

34.00 

36.00 

71.00 

22S.00 

225.00 

86.00 

86.00 

225.00 

40.00 

225.00 

300,00 

57,00 

630,00 

585.00 


124-1 li/SK606 
122-0275-001 
124-0113-00 
124-11 6/ SK630A 
124-n5-2/SK620A 


Chimney  For   4CX250B,BC,FG,R,    4CX350A.F,FJ 

Socket   For   3-5002,    4-123A,    250A.    400A,    4-500A,    5-500A 

Capac Itor   Ring 

Socket  For  4CX2  50B,BC,FG,R,    /4CX350A»F,FJ 

Socket  For  4at250B3C,FG,R,    /4CX350A,F,FJ 

813  Tube  Socket 


$  10.00 
(pair) 15.00 
15.00 
55.00 
55*00 
20.00 


CHIP  CAPACITORS 

.8pf 
Ipf 


1 
1 

1 
1 
2 
Z 
3 
3 
3 
4 
5 
6 
8 


Ipf 
4pf 

5pf 

8pf 

2pf 

;pf 

3pf 
6pf 

9pf 
7pf 
6pf 
8pf 
2pf 


PRICES: 


I  to  10  * 

II  to  50  ■ 
51  to  100 


iOpf 
12pf 
ISpf 

18pf 
ZOpf 
22pf 
24pf 
27  pf 
33pf 
39pf 
47pf 
51pf 
56pf 
68pf 
82pf 

.  90i 
.aOi 


lOOpf* 

liOpf 

i20pf 

130pf 

ISOpf 

160pf 

ISOpf 

200pf 

Z20pf* 

240pf 

270pf 

aoopf 

330pf 
360pf 
3§0pf 


430pf 
470pf 
SlOpf 

seopf 

620pf 

6S0pf 

820pf 

lOOOpf/.OOiyf* 

1800pf/,0018uf 

2700pf/.0O27uf 

10,000pf/.01uf 

12,0OOpf/.Q12uf 

lS,Q00pf/,015uf 

18,000pf/.018yf 


101  to  1000 
1001  &  UP 


,60t   *  IS  A  SPECIAL  PRICE;   10  for  $7.50 
.2St  100  for  $65.00 

1000  for  S350.00 


WATKINS  JOHNSON  WJ>V9Q7:  VoUage  Controlled  Microwave  Oscillator    $110,00 

Frequency  rarfge  3.5  to  4.2GHz,  Power  ouput,  Min.  lOdBm  typical,  SdBm  Guaranteed. 
Spurious  output  suppression  Harmonic  {nfQJ,  min,   20dB  typical,  In-Band  Non-Kanroi^ic,  min, 
60dB  typical  ^  Residual  fW,  pk  to  pk,  Hajc.  5KHz,  pushing  factor.  Wax.  8KH2/V^  Pulling  figure 
(1.5:1  VSHR}*  Max.  SOHHz,  Tuning  voltage  range  +1  to  +15volt£.  Tuning  current,  Hax.  *0,littfts 
modulation  sensitivity  range.  Max.  120  to  301^2/ V^  Input  capacitance,  Hax.  lOOpf^  Oscillator 
Bias  +1S  +-0.05  volts  @  &&irA,  Max. 


TlfBE  CAPS    (Plate) 

$11.00 
13.00 
14.00 
17,00 
20.00 

HR1»    4 
Hfi2,3,    6  ^   7 
HK5,    B 
HR9 
ERIO 

Totf  Free  Number 
800-528-0180 
(For  orders  only) 


''All  pans  may  be  new  or 
surplus,  and  parts  may  be 
subslituted  wtlh  comparable  parts 
if  we  are  out  of  stocK  of  an  iterrt/' 


(^^l|z  electroqicg 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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TYPE 


PRICE 


TUBES 


TYPE 


2E26 

?   5-69 

KT88 

2K28 

100.00 

DX362 

2X1000A 

300.00 

0X415 

3B22 

19,75 

572B/T160L 

3B28/866A 

7.50 

592/3-200A3 

3-500Z 

102.00 

807 

3-lOOOZ 

400.00 

811 

3CXiO0OA/8283 

428.00 

811A 

3CXI500A7/887 

533.00 

812A 

3X2  500A3 

200.00 

813 

3CX30D0A7 

490.00 

82  9B 

4-65A/8165 

45.00 

832A 

'1-125A/4D21 

58.00 

4624 

4-2 50 A/ 5D 2 2 

75.00 

4662 

4-400A/8432 

90.00 

4665 

4-400C/6775 

95.00 

5675/A 

4-1000A/8166 

300.00 

5721 

4B32 

22.00 

5768 

4E27A/5-i25B 

155,00 

5836 

4CS250R 

146.00 

5837 

AX150A/7034 

30,00 

5861/EC55 

4X150D/7035 

40.00 

5876A 

4X150G/8172 

100.00 

5881/6L6W 

4X2 SOB 

30.00 

5893 

4CX250B/7203 

45.00 

5894/A 

4CX250F/G/8621 

55.00 

5894/B 

4CX250K/8245 

100.00 

5946 

4CX250R/7580W 

69.00 

6080 

4CX300A/8167 

140.00 

6083/AX9909 

4CX350A/8321 

83.00 

6098/6AK6 

4CX350F/J/8904 

95.00 

6115/A 

4X500A 

282.00 

6146 

4CX600J/8809 

607.00 

6146A 

4CW800F 

625.00 

6146B/8298A 

4CX1000A/8168 

340.00 

6146W 

4CX1500B/8660 

397.00 

6156 

4CX5000A/8170 

932.00 

6159 

4CX10000D/8I71 

990.00 

6161 

4CX15000A/8281 

1260.00 

6291 

4PR60A 

100 . 00 

6293 

4PR60B/8252 

175.00 

6360 

4PR400A/8i88 

192.00 

6524 

5CX1500A 

569 . 00 

6550 

6flK4C 

6.00 

6JM6 

6Dq5 

5.00 

6JN6 

6KW5 

6.00 

6JS6B 

6GE5 

6.00 

6KG6/EL505 

6GJ5 

6.00 

6KM6 

6HS5 

6.00 

6KN6 

6JB5/6UE5 

6.00 

6LF6 

6JB6A 

6.00 

6LQ6  (GE) 

PRICE 


TYPE 


PRICE 


NOTICE  ALL  PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


20.00 

6562/6974A 

$     50, 00 

50.00 

6832 

22.00 

50.00 

6883/8032A/8552 

7.00 

49.00 

6897 

110.00 

144.00 

6907A 

75.00 

7.50 

6939 

15,00 

10.00 

7094 

125.00 

15.00 

7117 

17.00 

35.00 

7211 

60.00 

50.00 

7289/3CX100A5 

34.00 

38.00 

7360 

11.00 

28.00 

7377 

67.00 

310.00 

7408 

4.00 

80.00 

7650 

250.00 

585.00 

7695 

8.00 

25.00 

7843 

58. 00 

200.00 

7854 

83.00 

85.00 

7868 

5.00 

100.00 

7894 

12.00 

100.00 

8072 

65.00 

110.00 

8117A 

130.00 

25.00 

8121 

60.00 

6.00 

8122 

100.00 

45.00 

8236 

30.00 

50.00 

8295/PL172 

506. 00 

60.00 

8462 

100. 00 

258.00 

8  505  A 

73.50 

10.00 

8533W 

92.00 

89.00 

8560/A 

65.00 

14.00 

8560AS 

90.00 

110.00 

8608 

34.00 

7.00 

8637 

38,00 

7.50 

8643 

100.00 

8.50 

8647 

123.00 

14.00 

8737/5894B 

60.  00 

66.00 

8873 

260. 00 

15,00 

8874 

260,00 

233.00 

8875 

260.00 

125.00 

8877 

533,00 

12.00 

8908 

12.00 

5.00 

8930/65 IZ 

71.00 

53.00 

8950 

12.00 

10.00 

6.00 

6LQ6  (Sylvania) 

7.50 

6.00 

6LU8 

6,00 

6.00 

6LX6 

6.00 

6.00 

6ME6 

6.00 

6.00 

12BY7A 

4.00 

6.00 

12JB6A 

6.00 

6.00 

6KD6 

6.00 

6.00 

6JT6A 

6.00 

6K0& 

6.00 

t!!llinil 

!  t !  M  1  1 1  1  1  1 1  1 !  t  !  M  1 1  1  M  !  !  n  n 

!!!il]l!>n 

!!!>!>!l!!l!n!!!!l 

t  1  M  1  f  1  1  1  1 

Toll  Free  Number 
800-528-0180 
(For  orders  only) 


'*AII    parts   may   be   new 
surplus,    and    parts    may 


or 


Substituted  wiltrcoinpiraNe  parts 
il  we  are  oul  of  stock  of  an  itefri  " 


(f\I^lj[z  electroi|ics 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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"FILTERS" 

COLLINS  tiechonicQl  Filter  #526-9724-010  MODEL  FM55Z32F 

455KH2  at  3,2KH:z  wide.  May  be  other  niodels  but  equivalent.  May  be  used  or  new,  $15,99 

ATLAS  Crvstol  Filters 

5.595-2. 7/B/I£B,    5.595''2-7A£B 

8  pole  2.7KHZ  wide  U&per  sideband,   Infiedence  BOOohne  15pf  In/800ohms  Opf  out.  19*99 

5,595-2,7/8/U,    5*595-2.7/tJSB 

8  pole  2.7Khz  wide  tJjpper  sideband.   Inpedence  SOOohns  15pf  in/BOOdhms  Opf  out.  19,99 

5. 595-, 500/4,    5. 595-. 500/4 /CW 

4  pole  500  cvcles  wide  CW.      Inpedance  SOOohns  I5pf  In/SOOotms  Opf  out.  19.99 

9.0USB/CW 

6  pole  2.?K}!z  wide  at  6dB,  In:|)edance  680ohms  7pf  In/300ohns  8pf  out,  CW-1599HZ         19.99 

KOKUSAI  ELECTRIC  CO,  HechanlCQl  Filter  #riF-455-ZL/ZU-21H 

455KHZ  at  Center  Frequency  of  453. 5KC,  Carrier  Frequency  of  455KH2  2.36KC  Bandwidth. 
Upper  sideband.   (ZU)  19.99 

Lower  sideband.   (ZL) 


19.99 


«««»««»>*««**«»•«««**»»#*«»#»•«»*•<«#«»»•««#«#«#*«•**«•<#«•««*• 


•  »*••»«•  »««ii-# 


CRYSTAL  FILTERS 


NIKKO 

TEW 

SDK 

TftMA 

TfCO/CD 

PTl 

m 
pn 

COMTECH 
FRC 

FILTDD^ 


FX-O780OC 

FBC- 103-2 

SCH-113A 

TF-31H250 

001019880 

4884863B01 

5350C 

5426C 

1479 

A10300 

ERXF-15700 

2131 


7,3HHZ 

10,6935MK2 

ll,2735*«z 

CF  3179, 3KHz 

10.7MHz  2pole  ISKHz  bandwidth 

11. 7MHz  2pole  15KHZ  bardwidth 

12MHz  2pole  ISKHz  bandwidth 

21, 4MHz  2pole  15KHZ  bandwidth 

10.7MHz  Spole  bardwidth  7,5KHz  at  3dB,  5KHz  at  6dB 

45MHz  2pole  15KFIZ  bandwidth 

20.6MHz  36KHZ  wide 

CF  7*825MH2 


?10.00 

10 ,  00 

10,00 

19  -  99 

5.00 

5,00 

5,00 

5.00 

20.00 

6-00 

10.00 

10.00 


«»•«»«««»««»•«»•«'>«#«*-»•#*••#' 


>««>*««*»»#**«•#•««##««*«•«'#« 


#««»»ll«»#4«#« 


CERAMIC  FILTERS 

AXEL 


NIPPON 


TOKm 

MATSUSHIM 


4F449 

TD-OIA 

TCr4-12D36A 

BFB455S 

BFB455L 

CrM455E 

CFM455D 

aFR455E 

CFU455B 

CFU455C 

CFU455G 

CFU455H 

CFU455I 

CFW455D 

CPW455H 

SFB455D 

SFD455D 

sraio .  7m 

SFE10.7MS 

srcio.7MA 

LF-^B4/CFU455I 

LF-B6/CFa455H 

LF-B8 

If-CIB 

CF455V1BFU455K 

EFC-L4  55K 


12,6KC  Baidpass  Filter  3dB  bandwidth  l.SKHz  from  11.8-13,4KHz 

455KHZ+-2KHZ  bandv^ddth  4-7%  at  3dB 

455KFiz^-IKHz  bandwidth  6dB  min  12KH2,   60dB  max  36KHz 

455KIEZ 

455KKZ 

455lCEiz  4-5-5KHZ  at  3dB  ,   -i-BKHz  at  6dB   ,   +-16KHz  at  50dB 

455KHZ  ■H-7KHZ  at  3aB  ,  f-lOKHz  at  6dB  ,  -i-ZOKHz  at  50dB 

455KHZ  -l-5,5KHz  at  3dB  ,  +-8KHZ  at  6dB  ,   +-16KHz  at  €OdB 

455KHZ  ^-2KHz  bandwidth  ^-15KH2  at  6dB,  4-30KHZ  at  40dB 

455KHZ  4-2KHZ  bandwidth  -i-12,5KJ!2  at  6dB  ,  +-24KHZ  at  40dB 

455KHZ  +'lJ<Hz  bardwidth  4-4.5KI^z  at  6dB  ,  4-lQKHz  at  40dB 

455KHZ  -i-lKHz  bandwidth  -1-31012  at  6dB  ,  -1-91012  at  40dB 

455KH2  -H-lKHz  bandwidth  +-2KHz  at  6dB  ,  -I-6KH2  at  40dB 

455KHZ  H-lOKHz  at  6dB  ,  -I-20KHZ  at  40dB 

455KHZ  -I-3KH2  at  6dB  ,  +-9KHZ  at  40aB 

455KHZ 

455KHZ  +-2KHZ  ,   3dB  bandwidth  4,5m2  -i-lKHz 

10.7MHz  280KH2  -H-50KH2  at  3dB   ,   650iOiz  at  20dB 

10,7mz  230KHZ  ^BOmz  at  3dB  ,   57QKHZ  at  20dB 

10, 7MHz 

455KHZ  -l-lKHz 

455KH2  +*1KHZ 

455KHZ 
455KIiz 

455KHZ  -I-2KH2 
455KHZ 


10,00 

5,00 
10.00 
2.50 
3.50 
6.65 
6*65 
8.00 
2.90 
2.90 
2.90 
2,90 
2,90 
2.90 
2,90 
2,50 
5.00 
2,50 
2,50 
10,00 
2,90 
2,90 
2.90 
10,00 
5.00 
7*00 


»«<*»»««*««»»«ii*«*»««  •»«»»*«««««»««*»»«  «*  «  •  ««*»««»»«»••«*«*»*««»••««•«•■■■«»*••• 


SPECTRA  PHYSICS  INC,  Model  088  HeNe  LASER  TUBES 


EOJER  OtTTPUT  I,6MW, 
68K  OHM  IWATT  BALLAST 


BEAM  DIA.    .75NH  BEAM  DIR,    2,7MR 

IQOOITX:  ^-IQOVDC  At  3,7MA 

ROTRON  MUFFIN  FANS  Model  f1ARK^/f1U2Al 

115  VAC     14WA'ITS       50/6 OCPS      IMPEDENCE  PROTECTED-F 

i05cra  at  60CPS  THESE  ARE  NEW 


8KV  STARTING  VOLTAGE  DC 

S59.99 


eSCCTI  at  50CPS 


$  7.99 


z  electroi|ie$ 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


Toll  Free  Number 
800-528-0180 
(For  orders  only) 


"AH  fi9ft&  may  be  new  or 
surplus,  and  parts  may  be 
substUutsd  with  comparable  parls 
if  we  ^6  out  of  itOCk  of  4ifi  il^tfi/' 
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HEWLETT  PACKARD  SIGNAL  GENERATORS 


9 


60&A 

606B 
608C 

608  D/ 

TS510 

608E 
6C»3f 


6 12  A 


615A/ 


eieB 
6ia& 

520A 

&20B 
626  A 

8;03A 


EMC-IO 


NF-105F 


50Knr  to  55mf2  m  6  Donds  +-lI.flutout  level  odjustotjle  O.luv 
to  3V  into  SO  0l¥ns,BulU'ln  crystal  colibrocor,400  -lOOOHz 
fnodulatton. 

Some  as  obove  but  lios  frequency  control  feoture  to  ollow 
operation  wltn  HP  8708A  Synchronizer* 

10MM2  to  4SCmtl2,0-luV-lV  into  50  ohnis.AM.CW^or  Dulse  nod- 
ulatiofij  calibrotecJ  ottenuotor, 

lOPfHz  to  ^20MHz,  0.1uV-0-5V  Ifito  50  of¥ns,*-O.SS  occurocy. 
built-in  crystal  calibrator.  AH-CW  or  pulse  output. 

Improved  version  of  Dopulor  608C.UP  to  IV  output. Improved 
stability, low  reslduol  FM. 

lONHz  to  ^55«H2  In  5  txinds  +-1I  freauency  accuracy  with 
fiyllt-ln  crystal  calibrator, Con  be  u&ed  with  HP  8708A 
Synchronizer,  Output  continuously  od jus table  from  ,luV  to 
,5V  into  50  ohms- 

450-1230MHZ  ^o.luV-Q,5V  into  50  onms. call  bra ted  output. 


900-210GMHZ  with  nony  features  including  calibroted  output 
and  all  modulation  d^aracterlstics* 

Direct  reading  ond  direct  control  from  l.S  to  4.2GHz.  The 
H.P.&16A  feotures  +-l*SdB  calibrated  output  accuracy  from 
-3127dBfn  to  "dBni.The  output  Is  directly  colihrated  in  fTilcro- 
volts  and  dBm  wltli  continuous  monitoring.  Simple  operation 
frequency  dlad  accuracy  is  +-1S  and  stability  exceeds  0*005?.- 
/  C  change  In  ambient  temperoture*  Colibroted  ottenuotor  is 
wlttiin  +'l,pdB  over  entire  output  bend.  50  Dim  Jiwedonce  unit 
has  internal  pulse  modulation  with  rep  rate  variable  from  W 
Hz  to  i*KHz.voriable  pulsewldthCl  to  lOuseOond  variable  Dulse 
del ay (3  to  300usec). External  modulotlng  inputs  Increos  ver- 
satility- 
Some  as  above  but  later  model. 

3,8  to  7.6GHz  range,  witfi  co  lib  rated  output  and  selection  of 
pulse-FH  or  saixire  wave  modulation , 


Some  lQS 


above  but  later  modeli 


7  to  llGHz  range, with  calibrated  output  and  selection  of 
Pulse-Fn  or  square  wove  modulation* 


Sane  as  afjove  but  loter  model  > 


10  to  15GKz^lOmw  output  power  with  callbroted  output  and 
DUlse- square  wave  or  Fn  modulation, 

Synchronizer  used  with  605B.60SF.The  synchronizer  is  a 
phase-lock  frequency  stoblllzer  which  provides  crystol- 
oscillQtor  frequency  stobility  to  i*5fl«Hz  in  the  60SF  stgno! 
generator. PFKise  locking  eliminates  m!crop*^o<^lcs  ond  drift 
resulting  in  excellent  frequency  stobi lity.The  87aaA  Includes 
0  vernier  wnich  can  tune  the  reference  oscillator  over  a  range 
of  +-0,25%  permitting  frequency  settablllty  to  2   ports  in  10 
to  ttie  seventh. Provides  a  very  stable  signal  that  satisfies 
many  critical  applications* 

(With  HP  606B  or  608F) 
(Without! 

ELECTROfCTRlCS  EMC-10  RFI/EHI   RECEIVER 

Low  frequency  anolyzer  covering  2DHz  to  SOKHz  frequency 

range. Extendable  to  500  KHz  in  wideband  mode. 

Empire  Devices  Field  Intensity  neter. 

Has  tiF-105/TA,NF-105/rx.NF-105/7i.NF-i05/T2,NF^105/T3, 
Covers  ii*KHz  to  lOOOWHz. 

ALL  EQUIPMENT  CARRY  A  50  DAY  GUARAffTEE. 
EQUIPKENT  IS  NOT  CALIBRATED. 


$  650.00 
$1100 . 00 
S  500,00 
S  375.00 
tliiSO-OO 


iiaoo.oo 

*  750.00 
S  500.00 


i  375,00 
$  BOO.OD 

S  600.00 
S220O.O0 

*  750.00 
$2200.00 

S420O,O0 


I  150.00 
I  450.00 


12500. 00 


12100. 00 


ORDERING  I N&T RUCTIONS 
£^F£CTIVt  WATERUU^  All  Cl«iir«  Ksir  tmlKUym  mil  vial  muii  bt  rnaot  «Nif«in  iiniy  0a  o*yt  mtlmr  itcwpt  ol 

^  ptsf^xum  A-P  rvti|in«  mml  6*  ^Ki^Z  ^.-^^JVff  9f  n  win  fCMl  all'  wvrvat«a 

D£UVEIIY;  Ordflrt  «r#  ftatmmitf  shtopwi  wmuii  «B  htm^t  Atlvr  nKafpt  of  ewtWfm'^  Qtm^  it  •  part  hu  ta  b* 
ti4CKiiy4*rw3  in«  cu«TOni«riS  rtct^hfd.  Our  normal  iftipiMng  rrwlhod  ha  via  FifttCltaft  Mail  orUf^daotfMlintDCi 
lize  MnC  ^thQUi  at  Itia  packig«  On  te»t  «qulpFti«nt  iT  ha  hy  Apr  arly,  FOB  aN>p|}|fv0  po^Ai 

FOREION  oniliERS:  AP  torsion  ordara  mytl  bt  pretralft  M^Mh  caihlir'achaclt  af  monajrordar  mad*  out  m  U,S, 
Fvndt  Vim  A't  iSTr^  ay  t  C  Q.D  li  nol  a'^a^iable  Id  torvien  couninai  ir^d  LBttari  ai  Cfidil  ara  not  an  accaptabia 
lormot  Mf-mafit  arnwr  Fmlhar  informaiipn  it  avai^tafiia  swi  feqLttii 

HOUl^  Homjar  ttw  Saiumav  iJD  mjn-  to  MO  pjn 

iHSUflAMCf:  Piaaaa  mchide  2i>t  ^Of  *acn  a^dWiofMl  Si  00  DO  ow  ft  WES  Mniivd  Pmrcai  omf 

OADER  FORW5:  *♦#*  0«3#r  Rjima  an  ineiy<Mi}  wiiii  ^tcfi  Qttiv  to*  ^ouf  cwnnatvecica  a^t^uonai  tann«  aim 

POSTAQE:  Minlmufn  thipplnd  an-d  ^andl^O^  im  ltv«  US,  Canada, and  Moinco  il  IJ.40  at^  oltiar  counlnai  i^i  IS.OO 

Or^  lorflon  ordart  inciucit  20 'A  (hippmo  and  handling.  ^ 

PREPAID  ORDEHJi:  Onlar  mult  ba  accompaniad  brachacli. 

PflPCEt:  &f*cmM  mf  iiifitKt  to  chvuga  «itPwul  notH^, 

AESTOCK  CHARQE.   *  pa-li  vm  rm^mf  to  MHZ  EiKTmnic*  dL*  !p  cuMoniv  aww,  ewHaiy  arrtJ  b*  PkBtel 

r«S|>or^aib4«  f c  a   •  I  !^  trti  *  u  t  ba  ^kar#M  •  iJlt  itrijdyog  laa.  *rm  thaJiNiidiaMf  in citdlwir.  Ai.  F#iy^» 

SALES  TM;  Arijtflfia  rnual  add  S%  »lf«  ta*.  unlni  a  iignad  ArusFia  fmm\9  laj  c»rt3  ii  curwrlly  on  tll«wilh 
MH?  Gli-cUonlea.  AHor^l^f*  placid  by  piftprn  outaifleo^  Arifnfia,  buttf#ll'<rflrad  lo  cwison*  m  A/uona  ara  luti- 
lact  ip  ih«  5*/t  la^ai  <Hfi 

KHORTAaE  OR  DAMAOE:  Alt  cUKria  Ipr  ihorEaprt  or  damaoo*  muit  t»  mada  nrllhin  &da^a  afi*r  f»c*ipJ  ql 
^vcwi  Ciairna  (miat  includa  out  invo^ca  numbtr  aiMJ  it*  dMa  of  purchaH  Cwioman  *hicft  do  not  not^ty  uk 
vttNUn  tMB  lima  (*rto*  »nr  ba  naid  latpeni  b(a  for  iNt  a^^i*  onSat  aia  w«  *i"(  co«4idtr  Pit  ortwr  cDrTv>iaia 

OURKO  Ptfl^SE^  iS£TB4C7Lf  FQft  dWeRS  ONL* 
NO  FH'^OT^NrATIOH  WILL  eC  G'VEM  i^ioo^aiU'W 


TERMS  DOMeSTiC  Pi^pa»d.  C  0  D.  &r  Cr«dJl  C«rd 

FOI^EiGN  l^rapatd  onry.  U5.  Fyna4— m&naiif  ordi»^  w  cpafsei '»  ch*cfc  o«iif 
C-Q-D.:  Accvotacta  d^  laiapfiorsa  or  maif  Payfnanl  from  Ciiitwnw  urtW  b*  l>ir  G*»h.  tnpfwf  Ofd«*  Of  cuMvft 
criackc.  Wa  ara  Mrry  Bui  *e  cannot  BJtc«pt  persc»^A4  cn*cto  f^  CO-D.a 

CON  F IWM INQ  0  ftO  EftS;  Wa  wDuld  p^efflf  f  Ml  eonf n  imi  ng  ar-dart  hoi  bm  a«nt  •*!•?  a  t*i*pnon«  order  naa  t»an 
pjaced  II  company  pohcy  nBCMiltates4Cort<irming0rdi^,  pi«a»«  mark    CONFIRMING  '  bcldiy  qt>  I  he  ordar 
if  prntjIamB  Of  dupllcatff  shlpmtnls  occur  due  \o  an  ordar  which  ii  f^ot  proparijf  mifked,  cujiomara  will  ba 
h*i<i  feiponsjhie  lor  i.ny  chargat  incurred,  plus  a  15%  reiiock  tnargo  on  relumed  parts. 
CRtDJT  CARDS:    WE  ACCEFt  WASTEf^CARP  VISA  A*iO  A^IEWCAN  EXJ^RESS 
pATA:ftHEETS;  ^K*^  mm  Pia*f  8*1*  5fto*t4  m  stock  on  c^evicet  *«  do  topply  tHam  wiiti  th*  0fd»f 


i 

i 


(^Vllfz 


3111  W.  CAMELBACK  ROAD 
PHOEMIX^  ARIZONA  45C^S 


elcctroiycii 


*^48 


Toll  FrM  Nu 
(for  ord«fs  ofily} 


"Ail  parts  may  be  naw  Of 
surplus,  and  parts  may  be 
Slibstilutdd  uviih  comparable  parts 
if  w0  a#e  out  ol  3ie>ci(  of  an  item." 


•--See  itst  of  Ad¥€fUs&rs  on  page  i  14 
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NEW  LOW-NOISE  PREAMPS    RECEIVING  CONVERTERS    TRANSMIT  CONVERTERS 


New  low-noise  microwave  transistors  make 
preamps  in  the  0.9  to  1.0  dB  noise  figure 
range  possible  without  the  fragility  and  power 
supply  problems  of  gas-fet's.  Units  lu  ml  shed 
wired  and  tuned  to  ham  band.  Can  be  easily 
ret  Lined  to  nearby  treq. 


Modefs  LNAf  I 
P30.  a/Ttf  P432 


Model 

LNA28 
I.NA60 
LNA  144 
LNA  220 
LNA  432 


Tgnabje 
Fmq  Ranot   _NQise  RQufe 


20-40 

40*70 

iaO-160 

iaO-250 

380-470 


0.9  dB 
0.9  dB 
1  OdB 
1  OdB 
1.0  dB 


Gain 

20  dB 
20  dB 
IBdB 
17dB 
IBdB 


Price 

■!     il    fc^  I , 

S39  95 
539.95 

S39.S6 
$44.95 


ECONOMY  PREAMPS 


Our  traditional  preamps.  proven  in  years  of 
service.  Over  20,000  in  use  tfirougliout  the 
world.  Tuneable  over  narrow  range,  Specify 
exact  freq.  band  needed.  Gain  t6-20  dB.  NF  = 
2  dS  or  less.  VHF  units  available  27  to  300  MHz. 
UHF  units  available  300  to  650  MHz. 

•  P30K,  VHF  Kit  less  case  $14.95 

•  P30C.  VHF  Kit  with  case  S20.96 

•  P30W.  VHF  Wired/Tested  $29,95 

•  P432K,  UHF  Kit  less  case  $18.95 

•  P432C.  UHF  Kit  with  case  $24.95 

•  P432W.  UHF  Wired/Tested        $33,95 

P432  also  available  in  broadband  version  to 
cover  20-650  WiHz  without  tuning.  Same  price 
as  P432;  add  ^^B"  to  model  #. 


HELICAL  RESONATOR 
PREAMPS 


Oyr  tab  has  devetoped  a  new  line  of  low-no^se 
receiver  preamps  with  helical  resonator  filters 
built  in.  The  combination  oi  a  low  noise  amplifier 
similaf  to  the  LN  Aseries  and  the  sharp  selectivity 
of  a  3  or  4  section  helical  resonator  provides 
Increased  sensitivity  while  reducing  intermod 
and  cfoss-taand  interference  in  critical  appli* 
cations.  See  selectivity  curves  at  right.  Noise 
figure  =  1  to  1.2  dB.  Gain  =  12  to  15  dB, 


Model 


HRA-144 

HRA-220 
HRA-432 


Tuning  Range 

143-150  MHz 
213-233  MHz 
420-450  MHz 


Price 

S49.95 
$49.95 
$59.95 


Models  to  cover  every  practical  rf  &  if  range  lo 
listen  to  SSB.  FM,  ATV,  etc.  NF  =  2  dB  Or  less. 


Antenna 
Input  Range 


Receiver 
Outpul 


VHF  MODELS 

m  S44.95 

Less  Case  $39,95 

Wired  $59.95 


20-32 

144-148 

5052 

28-30 

50-54 

144-14S 

144-146 

28-30 

145-147 

28-30 

144-144  4 

27-27.4 

146-1 4e 

2&-30 

■J44'14a 

SO-54 

220^222 

28-30 

220-224 

144-146 

222-226 

144-149 

220-2H4 

50-54 

222-224 

28-30 

UHF  MODELS 

Kit  $54,95 

Less  Case  $49,95 

Wired  $74,95 


432-434 
435-437 
432-436 
432-436 
439  25 


26-30 
28-30 
144-146 
SO-54 
61.25 


SCANNER  CONVERTERS  Ckipy  72-76,  135- 
144,  240-270,  400-420.  or  806-894  MHz  bands 
on  any  scanner.  Wired/tested  Only  $79.95. 

SPECIAL  FREQUENCY  CONVERTERS  made 
to  custom  order  $1 19,95.  Call  for  details. 


SAVE  A  BUNDLE  ON 
VHF  FM  TRANSCEIVERS! 


FM-5  PC  Board  Kit -ONLY  $159.95 

complete  with  controls,  heat  sink,  etc. 
10  Watts,  5  Channels,  for  6M,  2M.  or  220 


?   <S>    d 


Cabinet  Kit,  complete 
with  speaker,  knobs, 
connectors,  hardware 
Only  $59,95 


While  supply 
lasts,  get  $59.95 
cabinet  kit  tree  when 
you  buy  an  FM-5  Transceiver  kit. 
Where  else  can  you  get  a  complete  transceiver 
for  only  $159.95? 


Call  or  Write  for  FREE  CATALOG 

(Send  $1.00  or  4  IRC'c  for  overseas  mailing) 
Order  by  phone  or  mail  •  Add  $2  S  &  H  per  order 
(Electronic  answering  service  evenings  &  weekends) 
Use  VISA,  MASTERCARD,  Check,  or  UPS  COD. 


For  SSB,  CW,  ATV.  FM,  eta     Why  pay  big 
bucks  for  a  multi  mode  rig  for  each  band?  Can 
be  linked  with  receive  converters  for 
transceive.  2  watts  output. 


For  VHF. 
Model  XV2 
Kit  $79.95 
Wired  $119.95 
(Specify  band} 


Exciter 
Input  Range 

28-30 

2a-2& 

26-30 
27-27.4 

2G30 

50-64 
144-146 

50-54 

144-146 


Antenna 
Output 

144-146 
145-146 

50-52 
144-144,4 
220-222 
220-224 

50-52 
144*1 4a 

26-30 


For  UHF, 
Model  XV4 
Kit  S99-95 
Wired  SI 49.95 


29-30 
26-30 
50^4 
61  .^S 
t44-14d 


433-434 
435-437 
432  436 
439.25 
432-435' 


•Add  $35  for  2M  input 


For  limited  time, 
buy  a  transmit  converter 
above  with  40-45W  PA 
{$129.95)  and  get  $39.95 
cabinet  FREE. 


«i* 


LOOK  AT  THESE 
ATTRACTIVE  CURVES! 


R1444  R220  From  Ertds.  HHA  144/220.  &  HRF-1 44/220 


f  ll 

m 

J 

1 

14 

J 

/ 

1 

u 

I 

t 

\ 

t 

l_ 

3 

? 

1 

Ns] 

s 

f  r 

■ 

1 

m 

^ 

■1 
I* 

* 

— 1 

■  IB 

14 

J 

1 

'              t 

T 

E      .1^ 

^^t- 

_t 

HH    ^fH 

±4 

41      ^ 

.•                \ 

R4S1  Receiver  Front  End 


Rcvr  1^  SeiedMry 


Typical  S^iectivUy  Curves        [ 
o/  Received  «orf 


HRA'432.  HRF^432 


amironicSj  inc. 

65-WMOUL  RD.  •  HILTON  NY  14468 

Phone:  716-392-9430 

Hamtronlcs  '  /s  a  registerad  trademark      •^^j 


For  years,  Hamtronics  • 
Modules  have  been  used  by 
fndtviduaf  hams  and  manufac- 
turers  to  make  repeaters.  Now,  in 
the  Hamtronics  tradition  of  top 
quafity  and  superb  value,  we  are  proud 
to  offer  a  complete  repeater  package. 


omlronjci ' 


"^P'OO  fl£f>i4T£B 


■i*^pi 


WiHH, 


^ 


JUST  LOOK  AT  THESE  PRICES! 


Bancl 


Kit 


6M,2M,220 
440 


$595 
SB4S 


Wired/Tested 

I  W\ 

$745 
$795 


Both  kit  and  wired  units  am  compt&te  v^!h  aii  parts,  mpdufes,  hardware,  and  crystels. 

CALL  OR  WRITE  FOR  COMPLETE  DETAILS. 

4/so  svBHabfQ  for  remote  site  iinktng/crossband  &  TOM. 


FEATURES: 

•  SENSlTlVrTY  SECOND  TO  NONE;  TYPICALLY 
0.15  uV  ON  VHF.  0.2  uV  ON  UHR 

•  SELECTIVITY  THAT  CANT  BE  BEAT!  BOTH 

6  POLE  CRYSTAL  FILTER  &  CERAMIC  FILTER  FOB 
GREATER  THAN  100  dB  AT  ±  1 2 KHZ.  HELICAL 
RESONATOR  FRONT  ENDS.  SEE  R144.  R220, 
AND  R45t  SPECS  IN  RECEIVER  AD  BELOW. 

•  OTHER  GREAT  RECEIVER  FEATURES:  FLUTTER- 
PROOF  SQUELCH,  AFC  TO  COMPENSATE  FOR 
OFF-FREQ  TRANSMITTERS.  SEPARATE  LOCAL 
SPEAKER  AMPLIFIER  &  CONTROL 

•  CLEAN.  EASY-TUNE  TRANSMITTER;  UP  TO  20  WATTS  OUT. 


HIGH  QUALITY  MODULES  FOR 
REPEATERS,  LINKS,  TELEMETRY,  ETC. 


INTRODUCtNG  — 
NEW  1983  RECEIVERS 


t 


% 


RU4  Shown 

•  R1 44/R220  FM  RCVRS  for  2M  Of  220  MHz. 
OJSuVsena;  8  pole?rtal  filter  &  ceramic  filter 
In  i-f,  helicaJ  resonator  front  end  for  exceptional 
sefectivity  (cun/es  at  left).  AFC  incl..  xtal  oven 
avail  Kit  only  $1 1 9.95 

•  R451  FM  RCVR  Same  bu\  for  ulif .  Tuned  ftrw 
front  end,  0,2  uV  sens.  Kit  only  $1 19.95. 

•  R76  FM  RCVR  for  10M;  6M,  2M,  220,  Of 
commercial  bands.  As  above,  but  w/o  AFC  or 
heL  res.  Kjts  only  $109.95. 

Also  avaif  w/4  pole  filter,  only  S94.95/  kri 


R1 10  VHF  AM  RECEIVER  kit  for  VHF  aircraft 
band  or  ham  bands.  Only  $84,95, 

R110  UHF  AM  RECEIVER  tor  UHF  uses, 
Including  special  296  MHz  model  to  hear 
SPACE  SHUTTLE,  Kir  S94.95, 


Sp^ 


HELICAL  RESONATOR  FILTERS  available 
separately  on  pcb  w/connectors. 

HRF- 1 44  for  1 43-1 50  M  Hz  S34,95 
HRF-220  tor  213-233  MHz  $34,95 
HRF-432  for  420-450  MHz      $44,95 

(See  setec^ty  cufves  at  tatLj 


COR  KITS  With  audio  mixer  and  speaker 
amplifier.  Only  $29.95. 

CWtD  KITS  158  bits,  field  programmable, 
clean  audio.  Only  $59.95. 


A1 6  RF  TIGHT  BOX  Deep  drawn  alum,  ca&e 
with  tight  cove  rand  no  seams.  7x6x2  inches. 
Only  SI 6,00. 


TRANSMITTERS  AND 
ACCESSORIES 


T51  VHF  FM  EXCITER  for  10M,  6M,  2M. 
220  MHz  or  adiacent  bands.  2  VWatts  contin- 
uous. Kits  only  $59.95 


•  T451  UHFFM  EXCITER  2  to  3  Watts  on  450 
ham  band  or  adjacent.  Kits  only  $S9,95. 

*  VHF  &  UHF  LINEAR  AMPLIFIERS.  Use  on 

either  FM  or  SSB.  Power  levels  from  1 0  to  45 
Watts  to  go  wfth  exciters  &  xmtg  converters. 
Kits  from  S69,95. 


mironics 


ADivfsioNOF  Electronic  Emporium,  Inc.  ^^ 

2822  North  32nd  Street  Unit  1  Phoenix.  Arizona  85008 

CALL(602)956-9423  VISA  or  M/C  ONLY  800-528-3611 


COAX  RELAYS 


PHILIPS  OSCILLOSCOPE 

^  Model  PM3232  SOLID  STATE 
TrJggBr^d  Dual  Beam 
BANDWIDTH:  D-10  MHZ 
SENSITIVITY:  2fnV  to  50mV/cm 

O.IVtolOV/cm 
SWEEP  RANGE:  0.2us  to  50us 

O-lmstoSOms 
D.lsdc  to  0.5  sec. 
10  selections  for  sweep 
A-B  Beam  seiSQtor  switches 
Scm  X  10cm  CRT  Display 
PORTABLE  MODEL  $499.99  each 
LAlB  model  S309.99  each 


Keying  Relay  #M-7470ia2 
type  ZeCCATOI  28vdc  coll 
SPDT  Struthers-Durn  Inc. 
$29.99 

Amphenol  #300-10099 
Coax  relay  26vdc  coll 
SPOT  type  (N)  Conneclors 
$49.99 


Transco  #1460-20 
type  SA'303U  SPOT 
26vdc  coil  type  \H) 
Connectors  $69,99 


AmphenoJ  #327-10582-3 
26vdc  coil  SP3T  type 
BNC  Connectors  $39.99 


Pencil  type  Solder! ng  Iron 
30watls  llOvac 
Model  SOBtOO  $4.29 


Computer 
24O0mfd 

aOOOOmtd 

2  2000m  td 
2100mfd 

26000mfd 

900mfd 

ISOOmfd 

6200m  td 

lOOOOmfd 


Grade  Capacitors 

@  200vdc  $2.00 

®    aOvdc  $1,00 

^    25vdc  $1.00 

@  200vdc  $2  00 

@    30vdc  $1.00 

^  150vdc  $2.00 

@  460vdc  $9,99 

@  ISOvdc  $3.00 

m    75vdc  $1.00 


Spectra^Strlp 

twisted  pair  wire 

24  awgaOOV  style  1061 

Ins.  .009 "80 "C  1000ft  for $2800 


MaQnecraft#W120X-14 
SPOT  100  ohm  coll  12vdC 
$29  99 


Transco  #1650ONAU  12-15 

28vdc  coll  SP3T 

type  (N|  connectors  $59.99 


Amphenol  *323^  11 506-3 

26vdc  coll  SP4T 

BNC  connectors  $59.99 


RF  Products  *DK300-11732 
Amphenot  #300-11732 
26vdc  coil  SPDT  $39.99 

Quantatron  #SA-70P10-1 
22  to  30vdc  coil  SPDT  $39.99 


Columbia 

22  awg  4  pair  shielded 
cable,  grey  jacket 
Styte  2464  part  #91902 
1000ft  for  $100.00 


Motorola  Samp  lOOOpiv 
Rectifiers  10  for  $1.20 
or100fof$8,00  1000ft  for  $65.00 


FXR  #300^11540 
Amphenol  #300-11540 
26vdc  COM 

BNC  Conneclors  $39.99 


Amphenol  #360-11691-48 

26vdccoll  SPDT 

BNC  Connectors  $4999 


Vacuum  Relay 
Jennings  #RCSA5101A24 
10KV  25k w  (^  30MHz  relay 
colt  19  to  29vdc  $139.99 


Hlgt*  Volt  age  Power  Supply 
Solid  State  Model  LU-ISA 
mfd.  by  Venus  Scientific  Inc. 
output  4  15kvdc  ^  300ua 
tf  16vdc  input  1^  600ma 
Focus  voltage:  +  725v  ®  Ima 
size  5 '  long  x  3 '  deep  x  1  'A " 
high  $19.95 


Lambda  Power  Supply 

Model  LXD-3-t52R 

Dual  regulated  power  supply 

input  105  to  132vac 

output  12  to  I5vdc  m  400ma 

$39.99 


Regulators  IC 

78H05  5V  @  Samps  $3.00 

78H12  12V  @  Samps  $4.00 

78M05  5V@  V,amp  ,39 

79M06  5V  @  'y^amp  .49 

7808  8 V  ©lamp  .59 


AA  Nickel  Cad  Battery  PH. 
(pack  of  2)  New  $2,00  ea. 
1.2V  per  cell  500  mah  @  cell 


Optic  Fiber  cable 

10ft  for  $5.00  Of   100ft  for  $30,00 


IC  sockets  solder  type 

8<pln     .07        22  pin  .16 

14-pin     .10        24-ptn  -17 

16-pin     .11        28-pln  .19 

IB-pin     ,13       40-pin  .27 
20-pin     ,14 


IC  sockets  w/wrap 
14-pjn     .30       40-pin 
1S-j>}n     .35 


.90 


Mai  lory  d^TCG 3 720040 N3L3P 
3700uf40VDC$t00ea. 
orlOfOf  $6.00 


NiChion#50ULB150^T 
l50ut50VDC.39ea, 
or  4  for  $1.00 


Ma!  lory  #TCG102U040J2C3P 

l000uf40VOG,89ea. 

or  3  for  $2-00 


Ayer  Eng.  #85CX442U006GLY 
4400uf  6VDC  .69  ea. 
or  2  for  $1 .00 


MEM  631  Dual  Gate  Diode 

protected  FET  vds  ==  25V 

td  =  30ma  mhos  -  B00(min).50ea. 


Temp,  controlled  Heating 
Plate  4 "  X  9 "  element  size 
r^ot  plate  size  5'4'x  10' 
I20vac  @  120  watts  $1.99 


TRANSFORMERS 

Sclott  Corp.  #67069940  input  117vac 

output  26.8vct  @  dOOma 
26Jvct  #  eOOma 
2l.9vct  @  1. lamp $9.99 


Triad  F23U  input  1t5vac 
output  tOvct  @  7smps  $12.99 


(MAT A  #30468359  input  117vac 
output  252vct  @  2.eamps  $6.99 


Electro  Vectro  #E30S54  input  117vac 
output  17v  #  1, Samps 
output  17v  ©  1.5amps$6.99 

Keystone  #PL-25-10  input  117vac 
output  25vct  ^  20va 
output  lOvct  %  4va  $5.99 


Whjstte  Activated  Swttch 
S2  50ea.  or  3  for  56  00 


SCP  25  amps  600  Volts 
Stud  mount  $1.50 


Stancor  #P8657  input  1 1 7 vac 
output  12v  @  2amps  $5.99 


Stancor  #P-6720  input  230vac 
output  24vct  m  85ma  $2.99 


Plug  in  the  wall  #Pitb^  input  I20vac 
output  6vac  @  10ma$2.99 


Rug  In  the  wall  #2-2266  input  120vac 
out  put  5.0vdc  @  125m  a  $2,99 


Gould  Nickel  Cadmium  Batteries 
pack  of  2  part  #405408 
2-4V  @  eOOmah  (new}  $3.29 


G.E.  RechargeabFa  Nickel 
Battery  pack  8  calls 
a  total  ol  1 4.4ydc  @  1  ah 
if41  B001 LD5G1  (used)  $7.99 


Plug  In  the  wall  #C-160  input  117vac 
output  3.6vdc  m  60ma  $2.99 


Southern  #EX-1163-T  input  llOvac  or 
220vac  output  17vct  %  tamp  $3.99 


Triad  F23U  liSvac  input 
lOvct  ^  7amps  output  S8  99 


1N4146J1N914  Switctiing  Diodes 
30  for  $1.00  or  120  f Of  $3.00 


NBCAS55VTrmerlC's 
.39  ea.  or  10  for  $3.00 


Dual  Color  Ltd's 
.40ea.  orlOfof  $3.20 


Dip  switches 

4  position  .60    10  position  $1.60 

7  position  .80 


12VDC  lampSp60ma 
1/8'  round  X  y*"  Jong 
wn2'Jeads.29ea. 
Of  10  for  $2,00 


Electrolytic  Caps. 

Mallory  #TCG1220U075N3C3P 

I200uf  75VDC$1.39ea 

or  4  for  $4.00 


TrimpotsThumtswheel  typft 
.30  ea.  or  10  for  $2.50 
soJd  not  mixed 
100  ohm  20Kohm 

150  ohm  25Kohm 

200  ohm  20QK  Ohm 

250  Ohm  250K  ohm 

500  ohm  500K.ohm 

1Kohm  750Kohm 

I.SKohm  2meg  ohm 

2K  ohm  2^m#g  ohm 

2.5K  ohm  3meg  ohm 

5K  ohm  5m eg  Ohm 

lOKohm 


5  pin  din  jack  &  plug  set 
1  male  &  1  female  $r00/set 
or  10  sets  for  $6  50 


T0*3  Transistor  sockets 
phenolic  type  .29  ea. 
Of  6  for$1.ck) 


Triad  F74U  Tfanstorme^  input  1l7vac 
output  2evcl  @  2amps  A 
output  28vct  @  2amps  $19  99 


IR  3E05  3amp  SOpiv  Rectft ler 
10  for  $1.00  Of  TOO  for  $6  00 


9Volt  Battery  Clips  10  for  .99 


40673  FET  N-channel  MOS  FET 
J9e3,  or  10  for  $5.00 


MCe660L0-600bps  Digital 
Modem  $4.99 


95H90DC  Hl'Spoetf  Divide 
10/11  Prescaler  $6.00 


Cable  ties  #T-18R  100  per  bag 
mil.  spec.  (*MS-336a5'4 
4*  long  made  by  Tylor  Corp. 
$2.00/bag  of  100  or  10  bags/ 
1000  for  $15-00 


4MH2  Crystals  HCIB/U  $1,00 
SMHZ  Crystals  HC18/U$1  00 
100KHZ  Crystals  HC33/U$3  99 


Touch  Tone  PAd 

This  pad  contains  all  electronics 
to  produce  standard  touch  tone 
tones,  it  has  an  AMI  S2559  djghal 
tone.  Generator  has  power  Cmos  IC. 
Uses  TV  crystal,  standard  (3.5eMH2) 
to  derive  all  frequencies  thus 
providing  verY  high  mute  drivers  on 
chip.  Interfaces  directly  to  a 
standard  telephone  push-button  or 
calculator  type  X-4  keyboard.  The 
total  harmorric  distortion  is  below 
Industry  specification  on  chip 
generation  of  a  reference  voltage 
to  assure  amplitude  stability  of 
the  dual  tones  over  the  operating 
voltage  &  tefnperature  range.  Dual 
tone  as  well  as  single  tone  capability. 
$6.99 


Gates  Rechargeable  Lead  Acid  Batteries 
pack  of  6  2Vo4t  2.5AH  D-CellS 
(used)  $7.99 


lamss^    the  first  name  in  Counters ! 


9  DIGITS  600  MHz  $129 


SPECIFICATIONS 


WIRED 


nwi  10*  *f 

lime  bu«  4«  «» 

F.  LLfrivil  (I'M  baif  inpvl  1-4  ^|i 


T*c  CT-90  13  the  m<m  vcrutile.  fcntsuc  fwcted  TOuniw  ^vajlfllile  fur  leu 
lb«tS300.00!  Advftficcd design  features  iju;ludc  dun  selectable  gdte  timei^ 
nine  dibits;,  gjite  indie Btor  and  »  unique  diipley  hoJid  function  which  holds  the 
ditpliyed  count  iHcr  ibc  mpui  sigjuJ  li  removed'  AliOt,  t  lOtnHi  TC  XO  time 
bu«  IS  iii«d  vHuch  cnaMei  cftsy  zero  beit  eiJibnttkin  checki  ifsinsi  WWV, 
OfMiOfljIty;  in  inieniil  nicad  b*nefy  pwck.  e  itemAl  tinw  base  irif)ut  ftnd  Micro 
pd«er  higii  fUl^Lliiy  cry»li(  av«n  time  b«te  Aie  avutable  The  CT'90, 
perfiyrmuice  you  cui  «)unt  on! 


Ranfc: 
Sensitiviry: 

Resolution: 


Time  bue: 
Po*eit 


20  Hz  to  600  MHi 

Uu  Owt  10  MV  10  ISO  MHx 

Less  thMn  50  MV  to  500  MHi 

0.1  HtflC  MH?.  rt]i«e) 

LO  Hz  (60  MHz  range) 

10.0  liz  {600  MHi  iinfitl 

9<«ti»04"L£D 

Slmndanl- 10,000  mHz,  UO  ppnt  20^40^C 

OptionAJ  Micro- power  ovefvO J  ppcn  I(MO*C 

SI  5  VAC  (fl  250  mi 


7  DIGITS  525  MHz  $99 


WIRED 


SP£ClFiCATIQNS 

20  Hzio525  MHt 

Lc«  tlun  50  MV  \o  150  MHi 
U»  \h9n  1 50  MV  to  500  MHz 
l.O  H:£(S  MHz  range) 
10.0  Hx(50  MHz  ringe) 
100  0  Hz  (500  MHzni^) 
7  d4«]t£0.4    LED 
l0ppiaTCXO2040X 
12  VAC#  250  m* 


Sejisitivitj^ 


Re&oIutidfL 


Time  base: 
Power 


The  CT-70  bfrmis  the  pnce  b«nicf  on  )aib  c^iuiity  frequeiicy  couittcrL 
DcEiue  feiturei  fiicb  b^  thiee  frequency  rmges  -  eKlmilhpre-JkinplificmtJoi^ 
dunl  selectable  ^ute  times,  andiaie  Activity  indication  make  meisurements  i 
snap.  The  wide  rrequent^y  range  enabk«  you  to  accurately  meuure  signals 
from  BudJo  thro  UHF  with  1  0  pfmt  accvracy  -  that's  ,0001%!  The  CT-70  i& 
the  srawer  to  all  your  au^a»tremeai  needs^  in  the  fktki,  lal>  v  bam  ituidt 


PRJCES 

CT-TO  wired  1  yearwamRty 

CT^  70  KiL  90  day  iNirti  waF 

ranty 

AC4  AC  adapter 

BF-]  NicAd  pack  +  AC 

■dspcer- charger 


S99.M 


1^ 


w 


I 


7  DIGITS  500  MHz  $79^5 


WIRED 


MENtlOO  wired*   1   yc«- 

wananty  S79.?S 

ACZ  Ac  adapter  fat  MIN^ 

100  3.95 

BP-Z  HtQad  pack  and  AC 

adapler/charia-  12.93 


Hcie'i  a  bandy,  general  purpoH  counter  thai  provkks  motl  couiiier 
hiDClioDi  at  an  uzibetievabLe  pncc.  The  MfNI-tOO  doesn't  have  the  fidl 
frequency  range  or  mpui  impe4iAce  qu4lttje$  fpund  m  higher  price  uniii,  bui 
fow  basic  RF  signal  measurements  it  ctn't  be  beal!  Atrcurvte  mea^uremeitu 
can  bt  made  ftom  I  MH^  all  the  way  up  to 5 00  MHz  with  excellent  5«iuiLivtty 
thit>iLghDui  the  range,  and  the  Iwq  gate  timfts  kt  you  ulect  the  rtsolulion 
debited  Add  the  nicad  piack  optkm  and  the  MD4I-  LOO  makes  ail  ideal  additioa 
to  your  tool  haa.  tar  "utthflNgekf  ^equcncy  checks  and  t^pain. 


SPEClFlCATiONS: 


Resolution; 

Display: 

TisDe  baie 


1  MHz  10  500  MH£ 
Leu  than  25  MV 
100  Hz  {i  low  gate) 
1.0  KHz  ( fas E  gate) 
7  digits.  0.4^'  LED 
2.0  ppm  20-40' C 
5  VEK:  <«  200  oia 


8  DIGITS  600  MHz  $159 


WIRED 


/    \ 

SPECIFIC  ATlQhiSL 

/*^      \ 

JUnge 

20  Hz  to  600  MHt 

Scrtsitjvityt 
ReidJutJOii; 

Leu  thill  25  oiv  to  150  MHz 
Leu  than  1  50  mv  to  600  MHz 
1.0  H£|60  MHe  range) 

10.0  Hz(600  MHi  rang*) 

Display: 

fi  digits  0.4'^  LED 

Time  bue 

2,0  ppm  ItyWC 

P0W¥C 

]  to  VAC  «w  12  VDC 

The  CT-50  ts  s  vcrutik  lab  bench  counter  that  w  jl  I  measure  up  to  60O  MMt     f^TCES 


with  S  digit  pfecisioiL  And.  aoe  of  iu  best  feamiBs  u  the  Receive  Fnsjuency     CT50  wirwl  I  year  wamnty 
Adapter,  which  tufna  the  CT  50  pito  a  digital  readout  for  any  receiver.  The     *-T  **'  *"**  ^  ^>  P*"^ 


adapter  it  easily  prognmmed  for  any  receiver  and  a  limple  connection  to  the 
Feceivef  9^  VFO  it  all  that  ii  rec^uired  for  u^e.  Adding  the  receiver  adapter  in  no 
way  liinita  (he  operation  of  the  CT-50,  the  adapter  can  he  conveniently 
fwiicbed  on  or  oft  The  CT-50.  a  counier  (hat  can  work  dwbip-  dmy^ 


warranty 

RA'  L  receiver  adapter  kit 

RA-1  wired  and  pre^  program^ 

med  (tend  copy  of  receiver 

schematic) 


1159.95 

119.95 
1C95 


P 


P 


DIGITAL  MULTIMETER  $99^,ree, 


PRICES: 

DM-'WwhhI]  vearwvnMy 

S99.95 

DM- 700  Kit  90  day  p*fU 

warranty 

7995 

AC- 1 ,  AC  adaptor 

3.95 

BP-3.  Nicad  pack  +AC 

adainer/char^r 

19.95 

MP-L  Probe  iptt 

295 

The  DM -700  offers  profeHi'ional  quality  pertorniiJice  at  a  hobbv'ist  pr^ce- 
IF^^iurm  include:  26  diffcreor  r«nKc»  and  ^  funak^ns,  ml\  Arranised  m  a 
convemcf^t.  ea*v  ro  ute  Ibmut  M««ni*emen»  *rc  di«pUvecl  an  a  large  if^ 
dtlpc  ^  inch  LED  readout  with  autofiunc:  decimal  pLH:emen[,  automafk: 
poLsrrty.  uveirmge  i  ndic  ation  and  over Lo«d  protection  up  to  1 2  50  votn  on  all 
ranjteit,  miiLkinKit  virtuillv  (joal-pfoon  TheDM'7O0  loiiki  ereal,  aha.nJu>meT 
let  hi  lick,  ruiatrJ  ABS  irase  wjiK  convenient  rerractahle  tilt  h^il  maki^  ir  an 
idfal  addition  ta  any  ihop- 


gPECIFICATlONS: 

DD  AC  voht  lOOuV  to  I  KV.  5  fanges 

DO  AC 

0.1  uA  to  2.0  Amps^  5  ranges 

0. 1  ohnu  to  20  Meeoiinu^  6  ranges 


Corftfit 

Resistance; 

Input 

impedance: 

Accuracy: 

Power 


10  Megohms,  DC/ At  v<itt$ 
0. 1  %  basic  DC  voiu 
4  C  oeOs 


AUDIO  SCALER 

For  bkgjti  resolution  audio  measiirenienL&,  tritdtl|Mies 
UP  in    frequency. 

•  Great  for  PL  tones 

«   MutttpUes  fcvy  10  or  100 

*  0.01  Hz  resolution! 

S29.9S  Kil       539  95  Wirtd 


ACCESSORIES 

Teleacopic  whip  antenna-  BNC  plug ...,,.,,,,., 

High  impedance  probe,  light  loading ,  *, 

Low  pa&s  probe,  for  audio  meaturemenis    , . .      ...««.< 

Dir^  pfobe,  gener^  purpose  luage  ......    ^ . 

Tih  bail  forCT70.  90.  MINl-lOO -,-...****.h 

Coloir  buT^t  calibration  unit,  calibrates  counter 
Against  cobr  TV  dgnnl. 


S  7.95 

159? 

15.95 

IZ95 

J.9S 


r    i     i     t    * 


m    h    K    S     I     I4*'»«i 


COUNTER  PREAMP 

hur  measuring  extrrmelv  weak  siienals  from  10  to  LOOC 
M } L    Small  see,  powered  by  |du^ rran^fotmer-inc luded 

*  Flat  35  A  sain 

•  BNC  Connectors 

4   Great  for  miffing  RF  with  pick-up  loop 
S34,95  Kit     $44  95  Wired 


2575  Baird  Rd.  Penfield,  NY  14526 


roSZ 


PHONE  ORDERS 

CALL  716  586-3950 


TERMS  Sat^slaction  guararitfied  Eioimir^  fo?  1D  dars.  if  n-ol  pHsased 
rvluTn  in  otigtrtal  l'i>rrnipf  r^litrrct  Add  SH  fof  stiipping 
insurance  fo  a  maj^mgrh  of  StO  Of  ef  seas  «<ja  i5*t  COO  add 
S2  Orders  under  SiO  add  it  50  INT  resi^enis  3^<s  ?*•>  mv 


-^See  Ltst  0t  Adwefitser^  on  p&ge  1t4 
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Culver  City  CA 
FoTLlAJiaCA 

(^oinpble  Hnei  ICOM,  DenTraci,  Tmi-Tw, 
Mira^,  Cubic,  LsniBr^  cmr  4000  iJuLliuiiir  pnid- 
u^  fer  lidbiiytii.  tec^tixtJick^  ^cpRmtenttf  n  Alx^ 
CB  ntdiD,  lAndmobile.  Fontana  Kkctmnkk  iSGSS 
Sinra  Aw.,  FwUna  Qi  92335,  S22.7710. 

San  Jose  CA 

Bay  sm't  iKvni  Amatinjf  HadilD  dot^.  Nf^  fit 
wed  Arrutrur  K«dto  $■!»  ^  lenricr.  Wt>  feituiv 
Xctiwood^  ICOM.  Azden,  Yaesu,  Ten-Ttie.  Saji^ 
Iff  fir  mnjiy  more  9i*VTt  B*dio.  Ijw..  137S  So* 
BucDoi  Ave,  *i«  loK  CA  SSi2S,  rafi-littJ. 

NewCastkDE 


F«clo7>  AuthofvtEd  Dulcfi  Yhu.  ICOM.  Toi- 
T«,  ICDK.  Aadcn.  AEA.  Kmiitnums.  Swrtoe.  Full 
Unc  of  AcDcsDnRi  Nn  SnJea  Tu  in  Deliiwncr 
Onr  nnilr  dff  l-^  DeUttan  AnuilMir  St^iplv, 
71  MittAa^  Rcwl,  New  Cwtl*  DE  l^^, 
338^7731. 

S«n>iii«  CA 

Fof  your  ICtniWDnd.  Yhmj,  ICOM.  Dniw  and 
oths'  anLUnir  nnedi,  Domr  la  stf  ui  llntt^t  Tvd- 
W<v  fUdio.  5S0G  M.  AUmiU  Rd..  Sfimna  CA 

Preston  ID 

1km  WgtBVZ  h»  tbe  Larssie^  Stride  of  Anuteux 
Gear  m  tlit  [nfmnauntMi]  VVcs*  and  the  fl«5t 
F^niOb-  Call  me  frir  all  ytmr  ham  noedi.  Hob 
DbtHhuiinii,  7^  So.  Stal«.  Pre^Uiei  ID  BOSSa, 
SSS4IS30. 

Bbrrniin^!^  IL 

RQHK  TD^lUiV— Lij^-  fi<ael  film  aII  I'NAR. 
CO  nOHN  it«TU  flVAiiaiik  for  itet  dmp  ^ip 
niHrts.  Wholsale'  pric«  trr  all  taitf%  Also  whnte^ 
tali.-  tiktdbiitur  fnr  Animtiyi  SpedaiM?^  Hcg)oKv, 
Aid  Ifv-Caiit.  Htll  fimSo  SSaa  C.E.  RoMt  Bai 
14IE.  DlaotnAgiim  [L  fitTOI  fie3^3J4l 

Terre  Haute  IN 

Vn'ur  Hajii  lwHdjr^ti4iili'rs  [i<iti<^  m  t^H-'  heart  nf  the 
mMJivtest  ikiaiEt  l^kctcrmii^  Ifif.,  -9  M<!wlaw> 
CsUer.  PC,  Bfu  3300,  Tcfie  Hauie  [^  4780. 

Littleton  MA 

Tlw  H^iahli^  If  am  Stote  ^twing  >(  E.  fiS  Ijiu;  ^^ 
tCOM  Ic  Kmwijod  Yaaai  HT?.  Drtlw.  Daiwa. 
BfcW  MifrMiiTies  f'urtH  fc  Trac  Ittyeti.  Ltavn. 
HtiAkrr.  Tdot'Hv-f^iiin  products^  Miiai^amps., 
Avirtm  P.S.H.  Alpha  Delta  pcotectufi.  ARKL  At 
Kartlmnk^  nistmctkin  aids  'V^Tiisllirr  Tiid4r  dci«> 
Ion.  Full  liiv  of  cxjtx  hflinjiv  TEI^COM  Seo 
tmnic  CAmrniaacaliaDiffTS  Cfi»l  Hd.  (Ht.  |lSj, 
LitlkAan  MA  01460. 4S6>^KXU3«H0. 

Ann  Arbor  Ml 

Ser  IB  lor  prudiirb  Uke  Ten-Tec,  R.  L.  Df  uk?, 
OniTmn  and  nuii>  rnnrr  Opsi  Mmdm  ihn»|^ 
5«u3da>\  11130  ID  1730.  \^'BS\'GR,  H'BSL'XD. 
UTMOKS'  mnA  WRRF  behind  tlw  emn^er.  Fim- 
chav  Radtu  WippJivT  327  E-  lloavw  Aw..  Aim  Ai- 
hnr  MI  4JilCH.  &68-Wm. 

Nrfr  ]4nr>'i  wdy  lactiv>'Butltorimii  tCOM  and 
Yaou  (^nbutoT.  Ijargt  tnventcFO  <*^  iw*'  «nd 
4jw^  5pcri4L]^  McH<  maiFDr  hrands  In  itock,  Com- 
pldu.wt^'tcr  and  fatihties  RadusiFnUjttltfd.  L?^ 
I  A*^kic,  P.O  &n347,  S«i«rirt  N|  0ft*73, 


Buffalo  NY 

WESTERN  NEW  YORK 

]^QVpni  Ffohp^'^  oaSii  hM  Modcifii  AniMiW 
dealer  Aisa  Shovt^aw^  Ol,  ScB«cn,  Marine, 
Cutmn^nia].  C^3<^r«l|flg  di^ilA;,^  ieatiiniig  Kitn- 
thiKid  imd  otb*^.  Tuwen*  Antunnwtn  SbIri  jiiid 
ShvIdc.  DX  Ccimnumicatkiru.  3214Tranyt  Ek«d. 
WfcM  Scii«»  NY,  bb»M8A73, 

Atnstefdftm  NY 
UPSTATE  NEW  YORK 

Kftmood.  UIOM.  Dral*^  phi*  many  nthet  lims. 
Aitiadfur  Drajcr  Rji  mer 35  vfan.  Adjfmiladi  Rar 
d»  Stjf]|3H,  tor..  1^  Wesi  M^i  Stimet,  Amter- 
dam  NY  ISOIO.  S42-«3SO. 

Syracuse^ Rom^UUca  NY 

Featiiiln^  Kfn'Hhmd.  Vaesu^  tCOxM:,  Drale^Tvn- 
TcE,  S^M^miK  DmJnm.  Alpha,  fWibnt.  MFJ,  T«m- 
po.  Aitfnfi.  KLM.  Hy<;att).  KSa5k%.  ].ani!n, 
Cu^Taft,  KuKtleif,  Mini  Pnidurtj.  Ychi  wvn'i  br 
ciiii;ippoiiited  wiih  <<qLiipinCTit/SGrvicv^  Radia 
Wotid,  Ondd*  Ckjtmly  Airpnrt'Tennin*!  Bdld- 
ing.  flriskanv  NY  13424.  ~:ki^i&4. 

Cf^utnbiB  OH 

The  bt^^i^  mvA  best  I  lam  ^hvrv  in  (lu*  midvi^uft 
^tLjring  qiiulity  K^'ikwood  prndiJLi:>  wUli  wmrk- 
iftg  dtipistNi^  Wc  ^i  quIj'  thr  bod;  AnthndA^ 
Ktsiktud  SeThlcv-  Vravmal  Amamu  RbeBd  lnc<, 
l^SSO  Aida  Dr..  RevnoUifattfK  iCdumbifeg  OH 
4306e.  a66-l267< 

Scranton  PA 

ICOM,  aifd  CtishcTih,  Bwbnwi.  Flube.  t^^ 
VOL  Muatla^  Antanna  Specialitb^  Astnm,  AiLmiHl, 
Bddm.  W^a.^Um^'S,  AEA,  Vibfopk*,  Haifr 
K^\  Anriphenol^  Sony*  B&IA',  CooX'Stnl.  Cmi?r 
Crah .  J  \V  Mllief^nBiwa,  AWIIL.  Atmeo,  Sht,m 
LaHiK  tlleelrofiacs.  1 1 12  Graodiiicw  Sl^i,  Somtim 
FA  USOi.  ^0-21M. 

MoiintiiLntop   PA 
WILKES-BARRE  AREA 

VHFUHFEcptpmtiM  &  Sapplii=i^Ffvoi  HI'*  to 
KW  Amplifiers.  Tramvertcn.  Cnfmecton. 
MIF'l'HF'MicTQW-av'p  Lineai  Ainiibfirn^  CaAs 
F**  l^n»iifpj,  (.^vrmr  EquipitKtfUl .  Lcnii  Noase  Pre- 
unp^H  Antenniu,  PuHtT  Suppllnt.  Fnnn:  LUfiur, 
Mtrritwa^^  Muduliai,  UHF  Uniis/'P^Bbfilkr  AIR- 
COS.  AilUQti.  F9FT-Tumia.  Tama,  DRiTmct. 
ILLSI.  Mk^^.  Santfic.  Tallin  Hy-FbWivr,  Anv 
phenol  Tviro  Stampi  fiv  fvlalog  The  \lfF 
9iap.Di|it.f>.RD4.B«3«,Moa]to«rftop  PA 
18707.  H6S-B5«5, 

EbJ  tlmore  /  Washington 

Ai-amelE  traidiiton.  mv^Miai,  fmd^aams  and 
LNA't  Gouiai  caUr  and  oufinertur^  Bbmla 
T(jn|^  6e^n  "rtiith  Mkrmfcavr  laboralarv.  Ap- 
plied Spedallin.  Eric,,  10 1  QIC  Banxi  Drivt, 
Bel tT^ ilk.  M^nland  mJOh^  Wash.  5a6-5JU[l, 
Bah  tg^^LL  7i30  anu  Id  VdM  p-oi.  Mondaii 
dini  Ffidajr. 

DEALERS 

Y(mr  comffuny  name  and  message 
am  contain  up  to  25  u-ofdt/or  an  httle 
as  $150  t^riy  ipTepaid),  or  $15  per 
month  (prepaid  qtiarterfy).  No  men- 
tion of  maii-order  business  or  area 
code  permitted.  Directoiy  text  atid 
payment  must  rsach  tis  60  dmfs  in  ad- 
vanct  of  pubiic&tion.  For  exampie, 
advertising  for  the  July  ^83  isstte  must 
he  in  our  h^jid^  by  May  1st,  Mail  io  73 
Magazine,  Peterhofough  NH  03458. 
ATTN:  Nanty  Ciampa. 
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PROPAGATION 


J,  H,  Netson 
4  Ptymouth  Or. 
Whiting  NJ  08759 


EASTERN    UNITED    STATES    TO: 


GtATi 

iw     01     04     e»     o« 

10      17     14      ta      IB     ao     » 

ALASKA 

14 

14 

14 

7 

7 

7 

7 

7 

7A 

14     14 

H 

AKGfVnUlA 

21 

^4A 

14 

14 

H 

7 

14 

21 

21  J\ 

22fi  21R 

^ 

AUSTftAtIA 

21 

21 

14 

14 

m 

7a 

7B 

7B 

IB 

7A 

21 

21 

CANAL  ZONE 

21 

14 

14 

7 

7 

7 

14 

;4A 

Zl 

£1 

.21fi 

£1^ 

INGiAND 

14 

7 

7 

7 

7 

7A 

H 

14 

14A 

Ji 

MAWAJi 

21 

14 

14 

UB 

7& 

7Q 

? 

14 

14 

14 

14 

14A 

imDJA 

14 

14 

14B 

7? 

7B 

Tb 

14 

14 

14 

14 

14 

14 

JA^AM 

14 

H 

^_za 

_ia 

Tn 

_.7B 

7 

14 

}A 

1d 

MEJtlcd 

21 

14 

14 

\1 

7 

7 

7A, 

14, 

14 

14 

21 

21 

PHIilPPTMFS 

14 

14 

14B 

7B 

7B 

7B 

7B 

14B 

14 

14 

14 

14 

mcRTomco 

14 

M 

7 

7 

7 

7 

14, 

14 

14 

M^ 

14A  14al 

SvTHAf  AkCa 

14 

7B 

7B 

7B 

7B 

14 

11 

31 

21A 

21A 

21 

14 

U.&S.R, 

14 

7 

7 

7 

7 

14 

14 

H 

11 

14A 

lAA 

14 

WEST  COAST 

21 

U 

14 

7 

7 

7 

7A 

u 

14J\ 

21 

21 

21 

CENTRAL    UNITED    STATES    TO: 

At ASK A 

14 

14 

14 

7 

7 

7 

7 

7 

7A 

14 

14 

14 

Ah^:l,^lslT|NA 

JT 

14fl. 

14 

14 

14 

7 

14 

ai 

?1 

?1A 

?!& 

,21a. 

AUSTRALIA 

21 

21 

1^1 

14 

14 

145 

7^ 

7a 

7B 

7A 

.  Zl 

CAHM^tomt 

n 

14A 

14 

7 

7 

7 

14 

14A 

21 

21A 

21A 

21A 

WMsumo 

u 

1 

7 

; 

7 

7 

K 

^4 

H 

14 

I4& 

U 

HAWAII 

21 

14A 

14 

)4 

7fi 

7B 

7 

14 

14 

14 

14/S 

71 

fNDhA 

U 

14 

14 

7B 

7p 

7B 

lu 

7B 

14B 

14 

14 

14 

JAPAN 

14 

14 

14 

7B 

^?^ 

7E, 

7 

7 

14 

14 

14 

14A 

MiKtCO 

!4 

U 

7A 

7 

7 

.    7, 

7 

14 

14 

JA 

14 

-U. 

H^ILir^hTES 

14ft 

14A 

14 

TPr 

7n 

^ 

7B 

lla. 

14: 

14 

14 

14 

PVf  fiTo  nico 

21 

14A 

14 

14 

7 

7 

14 

14 

14 

I4A 

21 

21 

SOUTH  AFRICA 

14 

TB 

7B 

7B 

7B 

7B 

14 

14 

14 

14A 

14A 

14 

li.S.£ft. 

14 

7 

7, 

7 

7 

7B 

7B 

14 

14 

14 

14 

14 

WESTE 

RN    UNITED    STATES    TO: 

MUASKA 

l^ 

H 

14 

1 

7 

7 

7 

7 

7 

7A 

li 

14 

14 

AnOENTINA 

ii 

14A 

14 

M 

14 

7 

14 

14 

7\ 

^Ui 

21A 

21i^ 

AUSTRALIA 

2IA 

lU 

Zi 

;l 

14 

ii 

7? 

7B 

u 

ii 

21A 

CAMAL  rOMC 

21 

14A 

u 

T 

J 

1 

•  .-.  1  ,  - 

21 

21 

Ilk 

21A 

tmauAHo 

14 

7 

7 

7 

7 

7 

7B  I4i; 

1 

14 

14 

14 

14 

HAWAII 

ZiA 

li 

2; 

i4A 

H 

14 

7 

H 

1^ 

14A 

n 

?;ft, 

IMDIA 

14 

14 

14 

14 

Ttl 

_za. 

Tft 

_je. 

140. 

14 

14 

1AI*AN 

14 

H 

14 

14 

jl4B 

71 

1 

14 

J-4 

14A 

mfxiCQ 

u 

21 

14 

A4 

7 

7 

7 

14 

14 

14 

^ 

J^MEU^INiS            1 

14A 

14A 

14 

14 

lis 

7B 

7R 

14R 

]4 

14 

14 

14A 

nJiRTORiCO 

21 

l^ 

14 

n 

7 

7 

J-4 

14 

14 

14A 

£1 

21 

SOOTH  AFRICA 

14 

_2a. 

_za 

_za. 

iia. 

14 

14 

Mfl^ 

1^ 

14 

m 

7B 

41.  S.  S.  R. 

14a 

7 

7 

7 

7 

7B 

Tb 

14 

14 

14 

14 

14 

tASTCOACr 

21 

11 

14 

7 

7 

7 

7A 

^LL 

14A 

.-ZL 

_2L 

21 

A  =  Next  higher  frequency  band  may  also  ba  useful 
B  =  Difficult  circuit  this  pedocl. 

First  letter  =  night  waves.  Second  =  day  waves, 

G  =  Good,  F  =  Fair,  P  =  Poor.  *  =  Chance  of  solar  flares. 

#  ~  Chance  of  aurora. 

NOTE  THAT  NIGHT  WAVE  LETTER  NOW  COMES  FIRST, 


SUN               MOM 

1       2 

GtG         G/G 

8 

9 

TUE 


MAY 

WED 


1 

J 


7HJ 


FFI 


SAT 


3       4       5       6       7 


G/G 


10 

F/F        ^Gi       G/G 

15     ^16 


[ 


F/F 


F/F 


F/F 


Tl      12      13     14 


F/F 


G/G 


P/F 


F/G        Q/G 


17      18      19     20     21 


G/G        G/G*;        P/F* 


P/F 


P/F 


F/Q 


22     23     24     25     26     27     28 


G/G 


G/G,        G/G  I 

29     30     31 

F/F,        G/G        G/G 


F/G 


F/Q 


F/F*i       F/F' 


=T-77  The  Rig  for  All  Seasons ! 

Answering  the  call  for  an  HF  rig  that  goes  everywhere,  sounds  great,  and  is 
cost-effective,  Yaesu  proudly  introduces  the  FT-77  Compact  HF  Transceiver  System. 


Computerized  Design  and  Manufacture 

The  FT-77  design  engineers  utilized  the  latest  computerized  circuit  board  layout  methods,  resulting  in  a 
compact,  reliable  transceiver  with  maximum  utilization  of  available  space.  Automated  insertion  techniques  are 

used  in  assembly,  providing  improved  reliability  and  quality  control  over  earlier  desians. 

Operating  Versatility 

Tlie  FT-77  is  equipped  for  operation  on  all  amateur  bands  between  3,5  and  29.7  MHz,  including  the  three  new 
WARD  bands.  Fully  operational  on  SSB  and  CW,  the  FT-77  includes  a  dual  width  noise  blanker  (designed  to 
minimize  the  "Woodpecker"  or  ignition  noise),  full  SWR  metering,  R.LT,  and  optional  CW  filter  with  wide/ 
narrow  selection.  The  optional  FM-77  permits  operation  on  the  FM  mode^  with  front  panel  squelch  sensitivity 
control. 

Expandable  Station  Concept 

(deal  for  mobile  operation  because  of  its  compact  size  and  light  weight,  the  FT-77  forms  the  nucleus  of  a 
versatile  base  station.  Available  as  options  for  the  FT-77  are  the  FP-700  AC  Power  Supply,  FV-700DM 
Synthesized  External  VFO  and  Memory  System,  FTV-707  VHF/UHF  Transverter,  and  FC-700  Antenna 
Coupler,  providing  top  performance  at  an  extraordinarily  low  price. 

Best  of  All»  It's  a  Yaesu  I 

With  most  experience  in  transceiver  design  and  manufacture,  the  Yaesu  trademark  is  your  guarantee  of 

quality  and  durability.  We've  got  all-new  technology  and  an  all-new  warranty  policy  to  back  it  up. 


See  the  FT-77  and  the  ail  new  line  of  Yaesu  HF,  VHF,  and  UHF  transceivers,  receivers 
and  accessories  at  your  Yaesu  Dealer  today  1  It's  time  you  tried  a  Yaesu! 


Price  And  Specrficatiorvs  Subject  To 
Change  Wittiout  Notice  Or  Obligation 


W 


TfwratOo. 


\7 


QS83 


v83 


YAESU  ELECTRONICS  CORPORATION,  6851   Walthalt  Way,  Paramount,  CA  90723 
SU  ELECTRONICS  Eastern  Service  Ctr.,  9612  Princeton-Glendate  Rd.,  Cincinnati,  OK  45146 


(213)  633-4007 
(513)874-3100 


B 


• 


FUfiCnOil 

A-1 


W  CM 


NOTCH -is 


«    VI  K 


*•©* 


VfCI 


**^» 


I  u  3    I  r  n 


»^  mdfr 


Iff"  TIIAMICErVf  It 


General  coverage,  Superior  dynamic 
2  VFO's,  8  memories,  Scan,  Notcli . . . 


range, 
COI\/IPACT! 


fS-430S 

The  TS-430S  combiiMS  the  ultimate  In 
compact  sty  ting  with  advanced  circuil 
design  and  performance.  An  all  soiid- 
state  SSB,  CW,  and  AM  transceiver  with 
FM  optlonai,  covering  the  160-10  meter 
Amateur  bands,  it  also  incorporates  a 
ISO  kHz-30  MHz  general  coverage  re- 
ceiver having  a  superior  dynamic  range* 
dual  digital  VFO's,  S  memories,  memory 
scan*  programmable  band  scan,  IF  shift, 
notch  fiJter,  all-mode  squelch,  and  built- 
in  speech  processor. 

TS-40OS  FEATURES: 

•  160-10  meter  operation,  with  general 
coverage  receiver 

With  160- 10  melrr  Amateur  band  cover- 
age. Including  WAHC  30,  17.  and  !2  riM-ler 
bands,  it  iilso  I'ealurcs  a  150  kHz-SO  MHz 
general  coverage  receiver  Innovative  UP- 
conversion  digiial  PLL  drrult,  for  superior 
frequency  stabilify  and  accuracy.  UP.' 
DOWN  band  switches  for  Amateur  bands 
or  I'MHz  steps  kictoss  entire  150  kllz- 
30  MHz  rdnge.  'l"wo  digital  VFO  s  conUn 
uqusly  tuneable  from  band  lo  band.  Band 
Information  output  on  rear  panel. 

•  USB,  LSB,  CW,  AM,  with  optional  FM 
Operates  on  USB.  USB.  CW.  and  AM.  with 
optional  KM.  Internally  installed.  AGCtime 
constant  .lutomatirallv  selected  bv  mode. 

>  Compact,  lightweight  design 

Measures  unlv  10-5/8  (270j  W  x  3-3/4  (961 
H  X  10-7/B  (275J  D.  Inches  frnm],  weighs 
only  14,3  lbs.  (B.5  kgj. 

•  Supcriof  receiver  dynamic  range 
Use  of  2SK125  junctJon-type  FETs  In 
the  Dyna-Mlx  high  sensitivity*  balanced, 
direr t  mLxer  circuit  provides  superior 
dynamic  range. 

•  lO'Hz  step  dual  digital  VFO*s 

10-lfj?  step  dual  digital  VFX>'s  operate  inde- 
pendently. Include  band  arid  made  infor 
mation.  DlfTerenf  band  and  mode  cross 
operation  passible.  Dial  torque  adjustable. 
STEP  switch  for  luning  in  IDHz  or  100-Hz 
Scteps.  A=B  switch  quickly  shifts  "B'  VFX> 


lo  the  same  frequency'  and  mode  as  "A* 
VTO,  or  vke-versa.  VFO  IX)CK  switch  pro- 
vided. RIT  control  tunes  VFO  or  memory. 
UP/ DOWN  manual  scan  possible  using 
optional  microphone. 

•  Eight  memories  store  frequency,  mode, 
and  band  data 

Memories  store  frequency,  mode,  and 
band  data.  Eighth  memory  stores  receive 
and  iransniii  frequencies  independently. 
MXfl  switch  for  operation  of  memoiy  as 
independent  VFO,  or  fixed  frequency. 

•  Lithium  battery  memoiy  back-up 

Estimated  Ovc-yefir  life. 

«  Memory  scan 
Scaii^  memories  In  which  data  fs  stored, 

•  Programmable  aytomatic  band  scan 
Scans  programmed  band  widih.  Scan 
speed  adjuslable  llOU)  switch  inn  jnipls 
band  or  memory  scan, 

•  IF  shift  circuit  for  mifiimum  gRMt 

IF  passband  may  be  moved  to  place  inter- 
ferrintj  signals  ourside  the  passband,  for 

best  Interference  rejccilon. 

•  Ttmeable  notch  filter  buUt-ln 

Deep,  sharp,  tuneable,  audio  notch  lllter, 

*  Narrow -wide  filter  selection 

NAR  WIDE  switch  for  IF  filter  selection  on 
SSB,  ON,  or  AM,  when  optional  Hlters  are 
installed.  (2.4  kFiz  IF  filter  bLiflt-ln.) 

•  Speech  processor  built-iii 

Improves  IntelliglbiULy,  increases  average 
"taJK  power" 

*  Fluorescent  tube  digital  display 

Indkaies  Irequency  to  100  11/  (10  Hz 
niodt  liable}. 


•  All  solid-state  technology 

Input  rated  250  W  FEP  on  SSB,  200 
DC  on  CW,  120  W  on  FM  [optional).  I 
on  AM,  BulU-tn  cooling  fann  mulUclr 
final  protection.  Operates  on  12  VDt 
120  VAC  or  220/240  VAC  with  optic 
PS-430  AC  power  supply. 

•  Ail-inode  squelch  circuity  built-in 

•  Noise  blanker,  built-in 

•  EF  attenuator  (20  dB) 

•  Vox  circuit,  plus  semi  break -in  witi 
side 'tone 

Optional  accessories; 

•  PS^30  compact  AC  power  supply. 

•  PS'30  or  KPS  21  AC  power  supplies. 

•  SP-430  external  speaker. 

•  MB-430  mobile  mounting  bracket. 

•  AT -130  compact  antenna  tuner* 
80^10  m  mcL  WARC. 

•  AT-230  base  antenna  tunen 
teOlOmincl,  WARC. 

•  PM"430  FM  uiyi. 

•  YK-8RC  (500  Hz)  or  YK-SSCN  (270  H 
CW  niters. 

•  YK-88SN  (L8  kHz)  narrow  SSB  filter 

•  YK-S8A  (6  kHz)  AM  filter. 

•  MC-42S  UP  DOWN  hand  mlcrophon 

•  MC-60A  deluxe  desk  microphone. 
UP/DOWN  switch. 

More  Uiformiition  on  tlie  TS-430S  is 
available  from  alt  authorized  dealers  c 
Trio-Kenwood  Communicayons*  1111  \ 

Walnut  Streef-  Compton,  California  90 


KEN  WOO 


Spei^ifi^aSiOiia  and  prices  are  suojet.\  ro  Lfnaru/f  irir/iiiui:  noiiii^  or  aotigat 


